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LETTER 


OF THE 


SECRETARY OF THE TREASURY, 


COMMUNICATING 


The Report of the Superintendent of the Coast Survey, showing the progress 
of that work during the year ending November 1, 1856. 





December 23, 1856.—Itead. 

December 30, 1856.—Resolved, That 10,000 copies of the letter of the Secretary of the Treasury, communicating the report 
of the Superintendent of the Coast Survey for the year 1856, in addition to the usual number, be printed—five thousand 
for the use of the Senate, and the remainder for distribution by the Coast Survey Office ; and that the same be printed and 
bound with the plates in quarto form, and that the printing of said plates shall be done to the satisfaction of the Superin- 
tendent.of the Coast Survey. 





TREASURY DEPARTMENT, 
December 22, 1856. 
Sir: I have the honor to submit, for the information of the Senate, the report made to this 
Department by Professor A. D. Bache, Superintendent of the Coast Survey, showing the pro- 
gress of that work during the year ending November 1, 1856, and the accompanying map, 
prepared at the Coast Survey Office, in accordance with the provision of an act of Congress 
approved March 3, 1853. 
I am, very respectfully, 
JAMES GUTHRIE, 
Secretary of the Treasury. 
Hon. Jesse D. Bricut, 
President pro tem. of the U. S. Senate. 
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Abbreviations, remarks on, 18; plan proposed for scientific 
titles, 331, 333. : 

Active, C. S. steamer, on special service, Section XI, 18, 86; 
hydrography, Section X, 83. 

Adams, Assistant I. Hull. Topography Kennebec entrance and 
Cape Small Point, Me., 31,92 ; Rappahannock river, Va., 
48, 95. ’ 

Adieu, (British barque,) rescued by C. 8. steamer Vixen, 18, 
35, 333-335. 

Admiralty Inla, W. T. Triangulation, 85. 

Agassiz, C. 8. schooner. Topography, Section VI, 63. 

Aids to navigation, recommended by C. §. assistants, 349-351. 

Alabama, (Gulf Coast.) Sketch No. 34, 

Albemarle Sound. Notice of observations made of winds, 15; 
discussion of effect on tides, 271-272. Sketch No. 16. 
Alden, Commander James, U. S. N. Repelling Indian hostili- 
ties in Washington Territory, 18, 344; hydrography, San 
Diego bay, Cortez bank, San Clemente anchorage, and 
Santa Barbara channel, 83, 84, 100 ; hydrography Blakely 
harbor, Washington Territory, 86,87; on resources of 

Washington Territory, 293-295. 

Alexander, Liewt. N. F., U. S. Engineers. Charge of perma- 
nent tidal stations Western Coast, 14, 84, 347, 348. 

Almy, Lieut. Comg. J. J., U. 8S. N. Hydrography, Tangier 
seund, Md. and Va, 48 ; between Cape Hatteras and South 
Portsmouth, N. C., 52,95; table of depths, 133. 

Amelia island, meridian line traced, 61. 

Anacapa island, Cal. Topography, 82 ; Sketch No. 48. 

Analysis. Water of New Nork harbor, 7, 317,318; Key 
Biscayne and Cape Sable sands, 60, 318, 319. 

Angles, (horizontal.) Saunders and Mount Desert stations, 
Section I, 29, 30. 

Angles, (vertical.) Saunders and Mount Desert stations, Sec- 
tion I, 29,30; Admiralty inlet, W. T., 85. 

Annis Squam, Mass. Hydrography, 34, 35. 

Apalachicola harbor, Fla. Triangulation, 68, topography, 
70 ; character of, 291. 

Appendix. Arrangement and division, 1 : commences, 92. 

Apple Cove, W. T. Topography, 86. 

Appropriation for fiscal year 1856-57, 24. 

Arago, ©.8. schooner. Hydrogaphy, Section IX, 79. 

Arctic, U.S. steamer, 20, 72, 347. 

Army officers on C. 8. duty, 19, 101. 

Arthur Kill. Tides and currents, 265. 

Assistants, military, 101 ; naval, 102-103. 

Assistant Engineers, U. S. N., on C. 8. service, 103-104. 

Astoria, Tidal observations, 84. 








Astronomical observations, notice, 12,13; Mount Desert sta- 
tion, 29 ; Cambridge moon culminations, 181; for tele- 
graph work Wilmington and Columbia, 8. C., 50; Macon 
and Montgomery, 54; latitude, Fernandina, Fla., 61; 
latitude and azimuth, Pensacola, 68 ; azimuth Cat island, 
73 ; method of observing azimuth, 208, 209 ; azimuth and 
occultations Point Hudson, W. T., 85, 203-208. 

Astronomische Nachrichten. Translation of article on Probable 
Error, 307, 308. 

Atlantic coast, (U. S.) Remarks on progress of discovery, 17 ; 
historical abstract, 319-322. 

Azimuth. Mount Desert station, Section I, 29; Pensacola, 
68 ; Catisland, 73; method of observing, 208, 209 ; Point 
Hudson, W. T., 85; probable error of, at Webb station, 
Md., 308. 


B. 


Bache, Prof. A. D. Reconnaissance, Epping base, Sec. I, 
28; primary triangulation and astronomical observations, 
29, 30,92; telegraph work, Macon and Montgomery, 11, 
54; inspection at Fernandina, Fla., 58,96; character of 
Fernandina harbor, 284; programme for survey of New 
York harbor, 280,281; Sandy Hook changes, 263, 264; 
report to Commissioner General Land Office, 286; on ter- 
restrial magnetism, 209-225; tide-tables for navigators, 
15, 120-133 ; notes on prediction tables, 249-251 ; coti- 
dal lines Gulf of Mexico, 15, 252-259 ; winds of the Gulf, 
15, 272-276; winds of Cat island harbor, 15, 276-278 ; 
letter to Secretary of the Treasury on Indian disturbances, 
Florida, 343; ditto, Washington Territory, 343 ; letter to 
Captain A. A. Gibson, 346; to Captain W. R. Palmer, 
346, 347; to Colonel R. E. De Russy, 348. 

Bache, Assistant R. M. Topography, Duxbury, Mass., 32, 92 ; 
Lake Borgne, Chef Menteur, and Hast Pearl wiver, La., 
75, 99. 

Bagwell, Sub-Assistant G. H. Triangulation, New York har- 
bor, 39,93; Cape Fear to Lockwood’s Folly, 56,96. 

Baltimore, C. S. schooner. Topography, Section X, 81. 

Bancroft, C. 8. schooner. Hydrography, Section V, 58. 

Base apparatus, for subsidiary lines, 16, 308-310, Sketch No. 
64. 

Bases. Epping plains, 28 ; New Baltimore, N. Y., 43; Sapelo 
island, Ga., 56; near Jacksonville, Fla., 62; St. Mark’s, 
67 ; Apalachicola, 68 ; Pensacola, (Warrington,) 68 ; Point 
au Chevreuil, La., 74; Santa Cruz island, Cal., 80; Port 
Townshend, W. T., 86; description of apparatus for pre- 
liminary lines, 308-310 ; Sketch No. 64. 


Beacon (screw-pile.) For ** Elbow,”’ Florida reef, 66. 
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Beaufort river, S.C. Hydrography, 58. 

Bellingham bay, W. T. Sketch No. 58. 

Bench-marks. Boston, New York, Old Point Comfort, and 
Charleston, 122. 

Benham, Captain H. W., U. S. E. Mission for engravers, 9 ; 
detachment, 19 ; report on office divisions, 87. 

Benicia, Cal. Topography, 82. 

Benjamin Peirce, C. S. schooner, damaged at Jacksonville, 
Fla., 64,65, 341.342; topography, Sections VI and VII, 
65, 67, 69. 

Bergen Neck, N. J. Topography, 42. 

Berryman, Lieut. Comg. O. H., U. 8. N.. Notice of special 
duty, 20,72.347; hydrography, St. Mark’s river, and 
St. Andrew’s bay, Fla., 71,98; light-house duty, St. An- 
drew’s, 72, 354, 355. 

Bibb, CG. S. steamer. Hydrography, Section I, 35. 

Bingham, Lieut. J. D., U. S. A. Triangulation, Saunders and 
Mount Desert stations, Section I, 29, 30, 92. 

Blakely harbor, W. T. Hydrography, 87; Sketch No. 59. 

Blunt, Assistant Edmund. Triangulation, New York harbor 
and Hudson river, 39, 93. 

Bodega bay, Cal. 

Bolles, Assistant C. P. Triangulation and topography, Cape 
Fear to Lockwood's Folly, 56, 96. 

Bond, George P. Results of chronometer expeditions, 12, 
17, 182-191. 

Bond, Prof. W. C. Occultations and moon culminations, 
LOLS, 

Boschke, A. Charge of chart projects, 7; topography, New 
York city, 43,94; Harbor Commissioners’ maps, 281, 282. 

Boutelle, Assistant C. O. Reconnaissance, Fpping base, 28, 
92; triangulation, South Carolina, 55, 96. 

Bowditch, C. 8. schooner. Hydrography, Section V, 59, 60; 
S.ction VI, 66. 

Bowers’ Beach, Del., examined for light-house site, 353, 354. 

Braine, Tieut. D. L., U. S. N., 59. 

Brewerton, Major H., U. S. E., 49. 

Broad river, S.C. Hydrography, 58. 

Brooklyn, N. Y. Topography, 43. 

Brooklyntown, Cal., 82. 

Brunswick harbor, Ga. Triangulation, 56; topography, 58 ; 
hydrography, 59, 60,°282, 283; Sketch No. 22. 

Buoys, recommendations for, (list,) 19, 349 ; Webster rock, 
114; shoals near Nantucket, 115, 116; shoals north of 
Davis’ Bank, 350; Port Royal entrance, 118; St. Simon’s 
bar, 351; coast of Georgia, 60, 350; between Cape Flo- 
rida and Fowey rocks, 351. 


Triangulation, 80. 


C. 
Cambridge, Mass. Moon culminations, 181; chronometer re- 
sults for longitude, 182-191. 


Cany Creek, Tex. 

Cape Cod bay. Hydrography, 36. 

Cape ear. Triangulation southward, 56; changes in hydro- 
graphy, 50; Cape Fear river, Sketch No. 15. 

Cape Sable, Fla. Analysis of sand, 60, 318, 319. 

Cape Small Point, Me. Topography, 31. 

Carmel bay, Cal., 83. 

Carpenters’ shop, 90. 

Casco bay, Me. Uydrography, 34. 


Topography, 79. 
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Cat island, Miss. Azimuth, 73; method of observing, 208, 
effect of winds on tides, 15, 276-278; Sketch No. 39. 

Cedar keys, Fla. topography, 69; hy- 
drography, 70. 

Chandeleur Sound. Triangulation, 74 ; topography, 74. 

Charleston harbor. Tidal station 50; Sketch No. 18. 

Charts. Method of publication, 4; distribution and sale, 5, 
160-163; classification, 7, 8; number drawn and en- 
graved, 9, 20-24, 143-145, 148-154; printing, 89, 157- 
160 ; electrotyped, 156; British and French exchanges, 
90. 

Chef Menteur, La. 

Chesapeake bay. Topography of western shore, 47. 


Triangulation, 67 ; 


Topogeaphy, 75. 


Chronometer expedition, results for difference of longitude, 12, 
181, 182-191. 

Circumpolar stars. List of positions, 166 

Clark, Iieut. J. C., U. S. A. Charge of engraving division, 
89; relieved, 145; reconnaissance, Section I, 28, 92 ; tri- 
angulation New York harbor, 39, 93. 

Clark’s Bank. Non-existence determined, 35, 115. 

Clinton, Cal. Topography, 82. (See Brooklyntown, Cal.) 

Clocks (astronomical.) Hardy and Krillé, 164. 

Coal (mineral.) Washington Ter., 294. 

Colorado river, Tex. ‘Topographical features, 78. 

Columbia, S.C. Telegraphic difference of longitude, 50, 164. 

Commissioner, General Land Office, 286. 

Commissioners on Harbor Encroachments, N. Y. Programme for 
season’s work, 281; triangulation, 39; topography, 40- 
43; hydrography, 44; maps in progress, 281, 282. 

Commission Rock, Cal. Further development, 83. 

Computing Division, details of occupation, 87, 137-140. 

Cooper, W. W., details of Superintendent’s office, 91. 

Co-ordinates, for map projections, 298-303, 307. 

Copeland, C. W. Report on Hetzel boiler explosion, 335-340. 

Cortez Bank, Cal. Hydrography, 83; Sketch No. 46. 

Corwin, C. S. steamer. Hydrography, Section II, 44; Section 
VI, 65. 

Cotamy bay, Mass. Hydrography, 37; changes in, 117. 

Coté Blanche bay, La. Triangulation and topography, 74. 

Co-tidal lines, Gulf of Mexico. Remarks, 15,77 ; discussion, 
252-259. Sketches Nos. 35 and 36. 

Crab Ledge, non-existence determined, 35, 115. 

Craven, Lieut. Comg. T.'A., U. S. N. Hydrography, New York 
bay and harbor, 44,94; Florida reefs, 65,97; recom- 
mendations for buoys, Georgia, 60, 350; for Florida coast, 
351 ; relieves ship James Guthrie, 18. 

Crawford, C. S. schooner. Hydrography, Section V, 58. 

Crystal river, Florida. Hydrography, 71; advice for entering, 
290 ; character of harbor, 289. 

Cudjoe key, Florida. Topography, 288, 289. 

Cumberland sound, Florida. Triangulation, 62; hydrogra- 
phy,65. Sketch No. 23. 

Currents. Sandy Hook 6, 264,265; Newark bay and adja- 
cent Kills, 44,265 ; New York and Brooklyn docks, 266 ; 
Santa Barbara channel, California, 83,84; current mes- 
sengers picked up, 279, 280. 

Cutts, Assistant R. D, 80. 

Cuyler, Lieut. Comg. R. M., U. S. N. Hydrography, San Pablo 
bay, and currents Santa Barbara channel, 83, 84, 100. 

Cuyler’s harbor, California. Tidal station, 85. 
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D. 


Dall, Capt. W. L., 119. 

Dangers to navigation. Webster rock, Casco bay, 113,114; 
buoy recommended, 349; rocks between Scituate and 
Minot’s light, 35,36,114; off Webster’s flag-staff; near 
Saquish Head; near Manomet Point; off Indian Hill, 
114; shoals near McBlair’s, Great and Little Round, and 
ridge north of Davis’ Bank, 36,115, 349 ; Edwards’ shoal; 
and sand ridges near Great Point, 115,116. 

Davidson, Assistant George. Triangulation and azimuth Admi- 
ralty inlet, W. T., 85, 86,100 ; Port Townshend base, 86 ; 
occultations, Point Hudson, 13, 203-208 ; magnetic ob- 
servations, 87. 

Davidson, Lieut. Hunter, U. S. N. Hydrography, North Edisto 
“river, 8. C., 58. 

Dawho river, South Carolina. Topography, 57. 

Dean, Assistant G. W. Primary triangulation, astronomical 
and magnetic elements, Saunders and Mount Desert sta- 
tions, Section I, 29,92; telegraph campaign Wilmington 
and Columbia, 8. C., 50,95 ; Macon and Montgomery, 54, 
95,164; description of C. 8. telegraph method, 11, 167— 
181 ; winds of Cat island harbor, 15, 276-278. 

Declination, (magnetic.) Remarks, 13; Macon and Montgom- 
ery, 54; declination at 179 stations, 214-225, 227. 
Sketch No. 61. 

De Haven, Lieut. Comg. E. J., U. 8. N. Hydrography, coast of 
Texas, 79,99. 

Dennis, W. H. Topography, Section III, 42,47; Section 
V, 57. 

Depths at port entrances & anchorages, (table,) 11, 133-137. 

De Russy, Col. R. £., U. S. E., 14, 84, 347, 348 

Deéachments. Army officers from C. §. service, 19; Navy 
officers, 20. 

Developments, list of, 5,6,109-113 ; Webster Rock, 113,114; 
rocks off coast of Massachusetts, 114; shoals near Nan- 
tucket, 115,116; Muskeget channel changes, 116,117; 
changes N. Edisto entrance, 118 ; San Francisco bar, 119 ; 
Commission Rock, 83. 

Dip, (magnetic inclination.) Section III, 45; Macon and 
Montgomery, 54; dip at 179 stations, 214-225, 227, 
Sketch No. 62; Secular variation, Atlantic coast, 235— 
245, (Sketch No. 63 ;) on western coast, 246-249. 
Discoveries. List, 5,6; general list, 109-113; rocks on coast 

of Massachusetts, 114; sand ridges near Great Point, 115, 
116; Southeast channel, Port Royal entrance, 118. 

Distribution. C.S. parties, 92-100; reports, maps, &c., 90,161- 
163. 

Divisions, C. S Office. Details of occupation, 87-89, 137-163. 

Doboy Inlet, Ga. Triangulation, 56, 57. 

Docks, (New York and Brooklyn.) Current observations, 266, 

Dorr, F. W. Topography, Staten Island, 41, 42. 

Drawing Division. Report of occupation, 88, 89, 141, 142. 

Duck creek, (Old) Del. Examined for light-house site, 353,354. 

Dudley Observatory, 163. 

Duer, Lieut. Comg. J. K., U. S. N. Wydrography, Cedar 
keys, Waccasassa bay, and Crystal river offing, 70,71, 98; 
advice for entering Crystal river, 290. 

Duval, H. S. Shore-line, Staten Island, 42. 

Duxbury, Mass. Topography, 82. 
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E. 

Eastern Coast U.S. Its discovery and development, 17, 319-322. 

East River, N. Y. Hydrography, 44. 

Edwards’ shoal. Further development, 115, 116. 

Elbow, (Florida reef.) Screw-pile beacon for, 66. 

Electrotype Division. Remarks, 4; thin plates, 11,316,317; 
occupation, 89, 154, 155. 

Elk river, Md. Verification of topography, 46, 47. 

Engineers, Assistant, U. 8S. N. Number on C. 8. service, 19, 
103, 104. 

Engineer Department. 

64, 65. 

Engravers, engaged for C. §. office, 8, 9. 

Engraving Division. Details of occupation, 89, 145-147. 

Estimates, (C. S.,) for fiscal year 1857-58, 24; in detail, 24- 
28. 

Evans, Lieut. A. W., U. S. A. 'Priangulation, Kennebec and 
Sheepscot rivers, 31,92; Doboy inlet and Sapelo sound, 
Georgia, 56, 57, 96; St. Mary’s river and Fernandina 
harbor, Florida, 62,97; Verification base near Jackson- 
ville, Florida, 62. 

Ewing, C. 8. schooner. 


Survey of St. John’s river, Florida, 


Hydrography, Section X, 83. 


F, 
Fairfield, Assistant G. A. Triangulation, north of San Fran- 
cisco bay, 80, 99. 
Farley, Assistant John. 
46, 94. 

Fauntleroy, C. S. schooner. 
Section XI, 85. 

Ferguson, Sub Assistant Charles. Triangulation, New York har- 
bor, 39,93; Chesapeake bay, 46; topography, 48. 

Fernandina, Fla. Latitude observations, 61; triangulation, 
62; hydrographv, 65 ; character of harbor, 284 ; Sketches 
Nos. 23, 24. 

Fied-work, (C. 8.) Abstract of progress, 20-24, 92-100. 

Finney, N. S. Topography, Section I, 32; Section V, 58. 

Fire Fly, (steam yacht.) Hydrography, Section I, 37. 

Florida keys, Remarks, 16; triangulation, 63; topography, 
64; Indian disturbances, 343. 

Florida Reef. Hydrography, 65 Sketch No. 29; buoy re- 
commended, 351; screw-pile beacon for Hlbow, 66. 

Folay creek, Cal. Topography, 81. 

Franklin, C. §. schooner. Topography and triangulation, 
Section VII, 68, 70. 

Freemason’ s keys, La. Triangulation, 74. 


G. 
Hydrography, Section I, 37,38, 


Triangulation, James river, Virginia, 


Triangulation and topography, 


Gallatin, C. 8. schooner. 
Section V, 58. 

Galveston bay entrance, Sketch No. 43. 

Georgetown harbor, S. C. Topography, 57 ; Hydrography, 58. 

Gerdes, Assistant F. H. Topography, New York harbor, 40, 
93; triangulation and topography, Pensacola, 68,70 ; tri- 
angulation, Atchafalaya bay, 74, 99. 

Gerdes, C. 8. schooner. Triangulation and topography, Sec- 
tion VII, 69; Section VIII, 74. 

Gibbs, Prof. Wolcott. Analysis of water, New York harbor, 
7, 317, 318 ; of sand, Key Biscayne and Cape Sable, Fla., 
60, 318, 319. 
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Gibson, Capt. A. A., U. S. A. Study of chart projects, 8 ; 
notice of services, 19; letter on detachment, 346. 

Gilbert, Assistant, S. A. Topography, Long Island, N. Y., 
40, 41, 93. Triangulation and topography, Matagorda 
bay, Texas, 77, 78, 99. 

G. M. Bache, C. 8. schooner. Topography, Section VIII, 75. 

Goldsborough, H. A. Resources of Washington Territory, 
293--295. 

Goodfellow, Sub-Assistant FE. Latitude and magnetic observa- 
tions, Mount Desert, Section I, 29, 30, 92 ; telegraph cam- 
paign, Wilmington and Columtia, 50, 95 ; Macon and Mont- 
gomery, 54,95,164; latitude, Fernandina, Fla., 61, 97. 

Gopher key, Fla. 'Topography, 289. 

Gould, Dr. B. A., jr., Assistant C. S. Telegraph longitudes, 
11; records and results, 17 ; campaign, Macon and Mont- 
gomery, 54, 55, 95, 163, 164 ; New Orleans station, 73; 
list of circumpolar stars, 166. 

Governor’s Island, N. Y, ‘Tidal station, 45. 

Grand Island Pass, (Miss.) Hydregraphy, 76. 

Greenwell, Assistant W. HH. Triangulation, Santa Barbara 
channel and Santa Cruz island, Cal., 80, 99. 

Gulf of Mexico. Sketch No. 40, (profiles of bottom ;) remarks 
on tides, 77, 131 ; co-tidal lines, 252-259 Sketches Nos. 35, 
36 ; effect of winds on tides, 15, 272-276 Sketch No. 37; 
history of discovery, 17, 18, 322-324. 

Gulf Stream. Temarks, 20; soundings off Cape Fear, 53. 

Guthrie, C. 8. schooner, 55. 


Ha 


Hall, Prof. James, 13. 

Hamelin, Admiral, exchanges for C. 8. publications, 90. 

Hardy clock, 164. 

Harlem river, N. ¥. Topography, 43; hydrography, 44. 

Harris, Sub-Assistant Stephen. Latitude and magnetic observa- 
tions, Mount Desert, Section I, 29, 30, 92; triangulation, 
Mississippi sound, 73, 98. ; 

Harrison, Assistant A. M. Topography, Sandy Hook and 
Raritan bay, 42, 94. St. John’s river, Fla., 64, 65, 97, 
284-286; Cedar keys, Fla., 69, 98. Reconnaissance, 
Waccasassa, Crystal, We-thlocco-chee, and Homosassa riv- 
ers, Fla., 69, 289, 290; report on disaster to Coast Survey 
schooner Benjamin Peirce, 341. 

Hassler, Assistant J.J. S. Triangulation, south of Cape Henry, 
Vaz, 2515095. 

Hassler, C. 8. schooner. 
tion VI, 62. 

Hatteras inlet, N. C. Remarks on changes, 50. 

Hawley, P. R. Topography, New York bay, 42,43; rescues 
C. 8. schooner Benjamin Peirce at Jacksonville, Florida, 
65 ; report on damage to vessel, 341, 342. 

Feight—of Mount Baker, W. T., 85; of Mount Constance, 
Ws I, 80: 

Hein, Samuel, General Disbursing agent U. 8. C. Survey, 91. 

Heliometer, 163. * 

Hendricks, Thomas A., Commissioner General Land Office, 286. 

Hetzel, C. 8. steamer. Hydrography, Section III, 48 ; Sec- 
tion IV, 52; report of commission on boiler explosion, 
18, 335-340 Sketch No. 67. 

Hilgard, Assistant J. E. Triangulation, Mississippi and Chan- 
deleur sounds, 73,74, 98,291, 292; azimuth, Cat island, 


Triangulation, Section V, 57 ; Sec- 
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208, 209 ; records and results, 17; discussion of magnetic 
distribution, 209-225; projection tables, 16, 296-307 ; 
description of base apparatus, 16, 308-310 ; tests for the- 
odolites, 16, 310-316. Signals and station marks, 291. 

Hill, inet. A. P., U. S. A. Triangulation, Hudson river, 
39, 93. rs ; 

Holland, W., First Asst. Engr., U. S. N. Report on Hetzel 
boiler explosion, 335-340. 

Homosassa river, Florida, 290. 

Mood’s canal, W. T. Topography, 86. 

Hudson river. Triangulation, 39 ; topography, 40; Sketches 
Nos. 5, 6; tidal observations, 45, 266, 267. 

Huger, Sub-Assistant B., jr. Triangulation, Kennebec and 
Sheepscot rivers, Maine, 31,92; Cedar keys, Florida, 
67,98. . 

Humboldt, C. 8. schooner. Triangulation, Section X, 81. 

Hunt, Lieut. E. B., U. S. H. Report on index for scientific 
purposes, 18, 91, 325-330 ; plan for abbreviations of titles, 
331-333. 

Hydrography. General extent, 3,4; progress of year, (ab- 
stract,) 20-24; localities and limits of work, 92-100. 
Section I, Sketch No. 2, Kennebec entrance, 33; Casco 
bay, 34; Ipswich and Annis Squam, Mass., 34,35; Cape 
Cod peninsula, 35,36; Nantucket sound, 37. Section IT, 
Sketch No. 5, Sandy point, Conn., 43 ; New York bay 
and harbor, 44; Hudson river, 43. Section II], Sketch 
No. 7, Tangier sound, 48 ; Rappahannock river 48. See- 
tion IV, Sketch No. 13, Coast of North Carolina, 52. 
Section V, Sketch No. 17, North and South Edisto rivers, 
8. C., 58; Port Royal entrance, Beaufort river, and St. 
Helena sound, S. C., 58, 59 ; St. Simon’s sound and Bruns- 
wick harbor, Ga., 59,282,283. Section VI, Sketches Nos. 
25,26, St. Mary’s bar and Fernandina harbor, Fla., 65, 
284 ; Florida reef, 65 ; soundings from Key West to Mis- 
sissippi delta, 66. Section VIZ, Sketch No. 30, Cedar 
keys, 70 ; Waccasassa bay, Crystal river, St. Mark’s river, 
and St. Andrew’s bay,71, 289,290. Section VII, Sketch No. 
38, Mississippi sound, 75, 76. Section LX, Sketch No. 
41, Coast of Texas, 79. Section X, Sketches Nos. 44, 45, 
San Diego bay, Cortez Bank, San Clemente anchorage, 
San Pablo bay, and Santa Barbara channel, 82,83. Sec- 
tion XI, Sketch No. 51, Blakely harbor, W. T., 86. 


di 


Jardella, Sub- Assistant C. 7. Topography, Cape Cod peninsula, 
33,92; Florida Keys, 63, 97, 287-289. 

Inclination, (magnetic dip.) Mount Desert, Me., 30; stations in 
Section III, 45 ; Macon and Montgomery, 54; at various 
stations, 214-225, 227 Sketch, No. 62; Secular varia- 
tion, northeastern States, 235-245, Sketch No. 63; on 
Western Coast, 246-249. 

Index, remarks on, for scientific purposes, 18, 325-328 ; pub- 
lications collated for, 328-330. . 

Information furnished, 11; details of, 104-106. 

Indian disturbances, coast of Florida, 60, 63, 343; Washington 
Territory, 83, 85, 86, 343-345. 

Instrument shop. Occupation, 90. 

Intensity, (magnetic.) Mount Desert, Me , 30; Stations in 
Section III, 45; Macon and Montgomery, 54; at various 
stations, 214-225, 227; Sketch No. 62. 2 
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Ipswich, Mass, Hydrography, 34, 35. 
Tron pile beacon, for Elbow, Florida reef, 66. 
Isogonic lines, 209-225 ; Sketches Nos 61,62. 


J. 


James Guthrie. (ship)—Relieved by Coast Survey steamer Cor- 
win, 18. 

James river. Triangulation, 46; hydrography, 49, Sketch 
No. 7. 

Jenkins, Commander T. A., U. S. N., 15. 

Johnson, Sub-Assistant W. M. Topography, Santa Barbara 
channel, Cal., 82, 100. 

Johnston's key, Fla. Topography, 64, 287. 

John Y. Mason, C. S. schooner. Topography, Section IIT, 48. 

Joseph Henry, C. 8. schooner. Topography, Section VI, 64. 


1nsy 


Karquines Strait, Cal. Topography, 81; hydrography, 83. 

Kennebec river, Me. Triangulation, 31; topography, 31; hy- 
drography, 33. 

Key Biscayne, Fla. Analysis of sand, 60, 318, 319. 

Keys of Florida. Triangulation, 63; topography, 16, 63, 
286-289 ; hydrography, 65. : 
Kohl, Dr. J. G. Annals of discovery, Atlantic coast, 17, 

319-322; Gulf of Mexico, 17, 18, 322-324. 
Ell van Kull. Tides and currents, 44, 265, 266. 
King, V. £. Distribution of C. S. publications, 160-163. 
Krillé clock, 164. 


ti: 

Lake Austin, Texas. Topography, 79. 

Lake Borgne, La. ‘Triangulation, 73; Signals and station 
marks, 291, 292 ; topography, 75. 

Lake Pontchartrain, La. Triangulation, 73. 

Land Ofice. Survey of Florida keys, 63, 64; report to Com- 
missioner, 286. 

Latitude. Mount Desert, Me., 29; Macon, Ga., and Mont- 
gomery, Ala, 54; Fernandina, Fla., 61; Pensacola, Fla., 

68. 

Lavacca bay, Texas. Triangulation, 77. 

Lawson, Sub-Assistant Jas. S. Topography, Admiralty Inlet, 
W. T., 86, 100. 

Le Verrier, M., 12. 

Library (C. 8.) Number of volumes, 90. 

Light-houses. Localities examined for sites, 19 ; results, 352 ; 
Bowers’ beach and Old Duck creek, Del., 45, 353, 354 ; St. 
Andrew’s bay, Fla., 72, 354, 355.; Santa Barbara channel, 
Cal., 85, 355, 356. 

Zasts. Sketches accompanying 9, 10; field parties and hy- 
drographic, 92-100 ; army officers on Coast Survey, 101 ; 
navy officers, 102,103; assistant engineers, U.S. N., 103, 

- 104; information furnished, 104-106 ; Western Coast lo» 
calities surveyed, 106,107; Coast Survey statistics, 108 ; 
maps and charts drawn or in progress, 143-145 ; engraved 
maps and charts, 148-154; electrotyped, 156; printed, 
157-160; distributed, 160-163; circumpolar stars, 166 ; 
light-house examinations, 349, 352. 

Liverpool, and Cambridge chronometer expedition, 182-191. 

Lockwood's Folly, N. C. Triangulation and topography, 56. 

Loggerhead key, Fla. Topography, 288, 289. 

Long Island, N. Y Topography of western end, 40, 41. 








Longfellow, Assistant A. W. Topography, Portland, Me., 32, 
92; triangulation, St. Simon’s sound and Brunswick har- 
bor, Ga., 56,96; topography St. Simon’s and Brunswick, 
58. ’ 

Longitude. C. §. telegraphic oethod, 11, 167-181; Wil- 
mington and Columbia, 50, Macon and Montgomery, 54, 
73,163; chronometer expedition, Cambridge and Liver- 
pool, 12,181—-191 ; occultations and moon culminations, 
12,181; occultations of Pleiades, 13, 191-197 ; lunar spot 
transits, 13, 198-203 ; circumpolar star list, 166. 


M. 

Macon, Ga. Telegraphic longitude, latitude, and magnetic 
elements, 54, 164. 

MacRae, Lieut. Comg. Archibald, U. §. N., 84; light-house 
site, Santa Barbara channel, Cal., 85,355, 356. 

Mafitt, Liew. Comg. J. N., U.S. N. Hydrography, James 
river, Va., 49,95; Georgetown harbor, St. Helena sound, 
Broad river, Beaufort river, and Port Royal entrance, S. 
C., 58, 59, 96, ; southeast channel, 118; changes N. 
Edisto entrance, 118. 

Mafjitt’s channel, (Charleston harbor, 8. C.) Re-examination, 
58; Sketch No. 19. 

Magnetic elements. Declination, dip, and intensity observed, 
Saunders Mount, Me., 29; Mount Desert and S. W. har- 
bor, Me., 30; stations in Delaware, Maryland, and Vir- 
ginia, 45, 226,227; Wilmington, N..C., 50; Macon, Ga., 
and Montgomery, Ala., 54; Point Hudson, W. T., 87. 
Results at various stations, Atlantic and Pacific coasts, 214— 
225,227, Sketches Nos. 61,62. Secular variation of decli- 
nation, Western Coast, 13, 228-235; of inclination, Atlan- 
tic coast, 13, 235-245, Sketch No. 63; of inclination, 
Western Coast, 13, 246-249. 

Magnetism, (terrestrial.) Discussion relative to its distribu- 

tion over the United States, 209-225; Sketches Nos. 61, 

62. ’ 

Maps, (C. S.) Classification, 7,8; number drawn and en- 
graved, 9, 20-24, 143-145; engraved plates, 148-152, 
plates engraving, 152-154; printed, 89, 157-160; dis- 
tributed, 160-163 ; electrotypes, 156; special drawings of 
New York bay and harbor, 43, 281, 282; British and 
French exchanges, 90. 

Mare Island Strait, Cal. Topography, 81; hydrography, 83. 

Martha's Vineyard sound, Mass. Hydrography, 37 ; interfer- 
ence tides, 14, 261-263. 

Martinez, Cal. Topography, 82. 

Massachuselts, (seacoast.) Sketch No. 3. 

Matagorda bay, Texas. Triangulation, 77. 

Mathiot, Assistant G. Charge of electrotype division, 89 ; 
occupation, 154,155; use of thin electrotypes, 11, 316, 317. 

McCorkle, Sub-Assistant S.C. Triangulation, St. Mark’s river, 
Fla., 67, 68,291; Apalachicola harbor, Fla., 68,98, 291. 

McDonnell, Thomas, 29,54, 73, 164. 

Mechan, John. Topography, Staten Island, 42; coast of N. 
Carolina, 52. 

Meredith, C. 8. schooner. 
tion V, 56, 58. 

Meridian lines. Montgomery, Ala.,54; Amelia island, Fla., 61. 


Topography, Section I, 32; Sec- 


| Meteorology. Saunders station and Mount Desert, Me., 30. 


Mississippi sound. ‘Triangulation, 73; signals and station 
marks, 291,292; hydrography, 75,76; Sketch No. 34. 
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Mitchell, Sub-Assistant H. Interference tides, Martha’s Vine- 
yard and Nantucket sound, 14, 15, 261-263; tidal cur- 
rents, Sandy Hook, 44, 45, 94, 264, 265; Newark bay, 
&c., 265, 266; docks of New York and Brooklyn, 266. 

Mobile, Ala. Station for telegraphic longitude, 73, 164. 

Monomoy shoals. Sketch No. 4. Shore line changes, 33, 37. 

Montgomery, Ala. Telegraphic longitude, latitude, and mag- 
netic elements, 54, 164. 

Moon culminations, observed at Cambridge, Mass., 12, 181. 

Mt. Baker, W. T.—height of, 85. 

Mt. Constance, W. T.—height of, 85. 

Mt. Desert, Me. Geodetic operations, 29, 30. 

Murden’s Cove, W. T. Topography, 86. 

Muskeget channel. Changes in shore line, 33,116, 117. 


ie 


Nantucket sound. Hydrography, 37; interference tides, 14, 
261-263. 

Nautilus, C. 8. schooner. 
tion IIT, 48. 

Navigation. Depths at port entrances, 11, 133-137; tide 
tables and examples for use, 15, 120-133; aids recom- 
mended for, 19, 349-352; dangers, 34, 35, 36. 

Navy officers. Number on C. 8. service, 19, 20, 102, 103. 

Newark bay. Tidal observations, 44, 265, 266. 

New Dungeness, W. T. Sketch No. 53. 

New Orleans. Station for telegraphic longitude, 73, 164. 

New York harbor. Programme for completing survey, 280 ; 
triangulation, 39 ; topography, 40-43 ; hydrography, 44 ; 
Sketch No. 5; Commissioners’ maps, 43, 281; tides and 
currents, 6,7,44,45, 265; analysis of water, 7,317,318. 

North Carolina, (sea-coast.) Sketch No. 14. 

North Edisto river, S. C. Hydrography, 58; changes at en- 
trance, 7,118. Sketch No. 20. : 


O. 


Oakland, Cal. Topography, 82. 

O’Brien, S. D. Statistics of map printing, 157-160. 

Oceultations. Cambridge, Mass., 12,181; Point Hudson, W. 
T., 13, 203-208 ; Pleiades—method for longitude, 13, 191- 
197. 

Ocracoke Inle, N.C. Remarks on changes, 50. 

Office (Coast Survey.) Details of occupation in Divisions, 87— 
89, 137-163. 

Officers—Army, on C. 8. duty, 19; Navy, 19, 20. 

Old Duck creck, Del. Examined for light-house site, 45, 352, 
353. 

Old Point Comfort, Va. Tidal observations, 49. 

Olimanns, Sub-Assistant J. G. Topography, New York harbor, 
40,93; latitude and azimuth, Pensacola, 68 ; triangula- 
tion, Chandeleur sound, 74, 98 ; topography, Atchafalaya 
bay, 74, 99; base, Pt. au Chevreuil, 74. 

Olympia harbor, W. T. Sketch No. 56. 

Orleans, (Cape Cod.) Topography, 33. 

Overslaugh, (Hudson river.) Hydrography, 43. 


Mee 


Palacios bay, Tex. Triangulation, 77. 
Palmer, Capt. W. R., U.S. Top. Engrs, In charge of C. 8. office, 
87; detachment, 19; letter of Superintendent, 346, 347. 


Hydrography, Section II, 43 ; Sec- 
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Passaic river, N. J. Tides and currents, 45, 266. 

Patapsco river, Md. Sketch No. 8. 

Pearl river (Kast) La. Topography, 75. ; 

Peirce, Prof. Benj’n. Longitude by Pleiades occultations, 13, 
191-197. ~ ; 

Pendleton, Prof. A. G., U. S. N. Gulf Stream and astronomi- 
cal reductions, 91. 

Pensacola harbor. Triangulation, 68; latitude and azimuth, 
68 ; topography, 70. 

Peers, Dr. C. H. F. Longitude by lunar spot transits, 13, 
198-203. 

Perel, C. 8. schooner. Topography, Section II, 40; Section 
VI, 63. 

Phenix, C. 8. schooner. Triangulation, Section IX, 77. 

Pleiades. Transits and occultations for longitude, 13, 191-197. 

Point au Chevreuil, La. Preliminary base, 74. 

Point Hudson, W. T. Azimuth, 85; occultations, 203-208 ; 
magnetic observations, 87. 

Point Hueneme, Cal. Topography, 82; examined for light- 
house site, 352. 

Point Mugu, Cal. Topography, 82. 

Port Discovery, W. T. ‘Triangulation, 85. 

Porterfield, G. A., 91. 

Port Gamble, W. T. Topography, 86; Sketch No. 55. 

Portland, Me. Topography, 32. 

Port Ludlow, W. T. Sketch No. 54. 

Port Royal, §. C. Hydrography, 58,59; S. E. channel dis 
covered, 118. 

Port Townshend, W. T. Preliminary base, 86; topography 
86; occultations, 203-208 ; magnetic observations, 87. 

Possession sound, W.T. Triangulation, 85. 

Potomac river, Va. Topography of entrance, 47. 

Pourtales, Assistant L. F. Charge of tidal division, Coast Sur 
vey office, 88, 140, 141; report to Superintendent, 267- — 
269 ; winds of Albemarle sound, 15, 271, 272, 

Prediction (tide-tables.) Remarks on, 249-251. 

Primary triangulation, Section I, Sketch No. 1; Section V, 
Sketch No. 17; Section VIII, Sketch No. 33; Section X, 
Sketch No. 44. Section XI, Sketch No. 51. 

Prince, Major H., U. S. A., 28. : 

Printing, C. 8. maps, charts, and sketches, 89, 157-160. 

Probable error. Cat island azimuth, 73; general formula 
and example, (Webb Station, Md.,) 307, 308. 

Progress. Section I—X1, (abstract,) 20-24, 92-100. 

Projection tables, for polyconic development of sphere, 16, 
296-307, Sketch No. 65. 

Publication. Records and Results, 17; maps, charts, and 
sketches, 4, 148-152. 


R. 

Rappahannock river, Va. Topography, 47, 48; hydrography, 
48, Shetches Nos. 9, 10, 11, 12. 

Raritan bay, N. J. Topography, 42. 

Rattlesnake shoal, S, C. Hydrography, 58. 

Reconnaissance, for primary triangulation, Section I, and Ep- 
ping base, 28 ; Waccasassa, Crystal, Homosassa, and We 
thlocco-chee rivers, Fla., 69, 289, 290; Admiralty Inlet 
W. 1.5.88: 

Records and Results. Remarks on preparation, 17,73. 

Red sand, San Francisco bar, 119. 
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Report (C. S. annual.) Distribution, 90. 
Rigoles, La. Topography, 75. 


Rocks determined in position, Casco bay, 34,113,114; coast | 


of Massachusetts, 35,36; between Scituate and Minot’s 
light, 114; off Webster’s flag-staff, 114 ; near Manomet, 
114; off Indian Hill, 114; near Saquish Head, 114. 

Rockwell, Sub-Assistant John. ‘Triangulation, Florida keys, 
63, 97; beacon (screw-pile) for ‘‘ Elbow,’’ 66. 

Rodgers, Lieut. Comg. C. R. P., U. S. N. Hydrography, Nan- 
tucket sound, 37,93; Edwards’ shoal and sand. ridges, 

_ 115, 116; Sandy Point, Conn., 43, 94; light-house ex- 
aminations, Delaware bay, 45, 353. 

Rodgers; Sub-Assistant A. F. Topography, San Francisco mE 
San Pablo bays, 81, 100. 

Roy, Lieut. J. P., U.S. A. Triangulation, York river, Va., 
46, 94. 

Russell, A. W. Clerical services, Coast Survey office, 91. 


8. 


Sailing Directions. Remarks on publication, 11. 

San Antonio, Cal. Topography, 82. (See Brooklyntown.) 

San Clemente, Cal. Hydrography of anchorage, 83; Sketch 
No. 47. 

San Diego, Cal. Wydrography, 83; tidal observations, 84. 

Sands, Commander B. F., U.S. N. Gulf Stream soundings 
off Cape Fear, 53,97; hydrography, Mississippi sound, 
and deep-sea lines in Gulf of Mexico, 66,75, 76,99. 

Sandy Hook, N. J. Topography, 42; cause of increase north- 
ward, 6, 263,264; currents, 264, 265. 

Sandy Point, Conn. Hydrographic reconnaissance, 43. 

San Francisco bay, Cal. Topography, 81; Sketch No. 49, 
tidal observations, 84. 

San Pablo bay, Cal. Topography, 81; 
Sketch No. 60. 

Santa Barbara channel, Cal. Triangulation, 80; topography, 
82; hydrography and currents, 83, 84; light-house site, 
855, 356. 

Santa Barbara island, Cal. Topographical features, 81. 

Santa Catalina island, Cal. Surface features, 80. 

Santa Oruz island, Cal. Triangulation, 80; topography, 82 ; 

’ Sketch No. 48. 

Sapelo sound, Ga. Triangulation, 56, 57. 

Saunders, Me. Geodetic operations, 29. 

Sawyer’ s key, Fila. Topography, 64, 287. 

Saxton, Assistant Joseph, 16, 309. 

Saxton, Lieut. Rufus, U. S.A. Triangulation, South Carolina, 
55,96; charge of engraving division, 89, 145-147. 

Schott, Assistant C. A. Magnetic observations, Section III, 
45,46, 95,226,227; charge of computing division, 87, 
137-140. Discussions: seeular variation of magnetic dec- 
lination, W. Coast, 13, 228-235; of inclination, (dip,) 
Atlantic Coast, 14,235-245; of inclination, W. Coast, 
246-249 ; on probable error, 307, 308. 

Seaton, Sub-Assist. M. Topography, Long Island, N. Y., 41, 
93; triangulation Matagorda bay, Tex., 78, 99. 

Sections, (C. S.) Geographical limits, 2; localities of field 
work in I, 92,93; IL, 93,94; III, 94,95; IV, 95; V, 95, 
96; Vi, 97,98; VII, 98; VIII, 98,99; IX, 99; X, 99, 
100; XI, 100; details of operations in I, 28-38; II, 38- 
45; Ill, 45-49; IV, 49-53; V, 53-60; VI, 60-66; VII, 
66-72; VIII, 72-77; IX, 77-80; X, 80-85; XI, 85-87. 

cse 


hydrography, 83; 


| St. John’s river, Fla. 
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Secular variation. Magnetic declination, West. Coast, 13, 228- 
235 ; magnetic inclination, Atlantic Coast, 14, 235-245 
Sketch No. 63 ; magnetic inclination W. coast, 246-249. 

Seib, Assistant John. Topography, Potomac and. Rappahan- 
nock river entrances, 47,94; Dawho and South Edisto 
rivers, 8. C., 57; St. Helena sound, 8. C., 57, 96. 

Seward, Lieut. Aug. H., U. 8. A. Triangulation, Hudson 
river, 39, 93; Florida keys, 63, 97. 

Sheepscot river, Me. ‘Triangulation, 31. 

Shoals—developed westward of George’s Bank, 35, 115; 
north of Davis’ Bank, 115; Appendix No. 79. Between 
McBlair’s and Great Round, 36, 115; near Little Round, 
115 ; Edwards’ shoal, Nantucket sound, 115, 116; sand 
ridges near Great Point, 116. 

Shoalwater bay, W. T. Sketch No. 52. 

Signals—triangulation, 291. 

Sketches. Publication, 4; list accompanying report, 9, 10. 

Soundings, (deep-sea,) off Cape Cod peninsula, 35; inside of 
Gulf Stream, Section V, 53; Gulf of Mexico, 66, 75, 76. 

South Carolina, (sea-coast.) Sketch No. 21. 

South Edisto river, S. C. Topography, 57 ; hydrography, 58. 

Spuyten Duyvel creek, N. Y. Topography, 43. 

St. Andrew's bay Fla. Hydrography, 71; aids for naviga- 
tion, 72, 354, 355. 

Stars, (circumpolar.) List of positions, &c., 166. 

Staten island, N. Y. Topography, 41, 42; tides of sound, 44. 

Station marks, 291. 

Statistics of C. 8. operations, 108. 

Steilacoom harbor, W. T. Sketch No. 57. 

Stellwagen, Commander H. S.,U. S. N. Hydrography inside and 
off Cape Cod peninsula, 35, 93; determination of rocks 
and shoals, 114, 115; aids for navigation, Nantucket 
sound, 350; report on Hetzel boiler explosion, 335-340. 

St. Helena sound, S.C. Triangulation, 55; topography, 57 ; 
hydrography, 58, 59. 

Verification base near Jacksonville, 

62; topography, 64, 65, 284-286. Sketches Nos. 27, 28. 

St. Louis bay, Miss. Hydrography, 76. 

St. Mark's river, Fla, Triangulation, 67; topography, 69 ; 
hydrography, 71; Sketch No. 32; trade, &c., 291. 

St. Mary’s river, Fla. Triangulation, 62; hydrography, 65; 
Sketches Nos. 23, 24. 

Stonington, Conn. Hydrographic reconnaissance, 43. 

St. Simon’s sound, Ga. Triangulation, 56 ; topography, 58 ; 
hydrography, 59, 60, 282-283. Sketch No. 22. 

Sugarloof key, Fla. Topography, 288. 


| Suisun bay, Cal. Topography, 81. 


Sullivan, Sub-Assist. J. A. Topography, Long Island, N oe 
41, 93; triangulation, Florida keys, 63, 97 ; ye ee 
Ma tegonia peninsula, 79, 99. 

Summerland key, Middle Fla. Topography, 63, 288 


uit 

Tables, tidal, for navigators, 15, 120-133 ; remarks on tables 
for prediction, 14, 249-251; depths at port entrances and 
anchorages, 11, 133-137; magnetic elements, 214-225, 
227 ; map projection, 298-303, 307 ; degrees of lat. and 
long. in metres, 304; reducing stat. miles to metres, or 
vice versa, 305 ; metres to yards, or vice versa, 305 ; yards 
to miles, 306 ; degrees of meridian and parallels in stat. 
and naut. miles, 306. 
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Tangier sound, Md. and Va. Hydrography, 48. 

Telegraphic longitudes. Wilmington, N. C., and Columbia, 8. 
C., 50; Macon, Ga., and Montgomery, Ala., 54, 164; 
Mobile station, 73, 164; New Orleans, 164; details of C. 
S. method, 11, 167-181 Sketch No. 66; list of circum- 
polar stars used, 166; prospective trans-Atlantic con- 
nection, 12, 20, 347. 

Texas, (sea-coast.) Sketch No. 42. 

Theodolite. WHilgard’s method of testing, 16, 310-316. 

Tidal currents. New York harbor, city, and Brooklyn docks, 
Sandy Hook, Kill van Kull, Arthur Kill, Raritan bay, 
Newark bay, and Passaic rivers, 6,7, 44, 264-266. 

Tidal division, (C. 8. office.) Details of occupation, 88; re- 
ports of Assistant Pourtales, 140, 141, 267-269. 

Tidball, Ineut. J. C., U. S. A. Charge of drawing division, 
88; report, 141, 142. 

Tides, Kennebec entrance, Me., 34; Charlestown navy yard, 
38; Nantucket and Martha’s Vineyard sounds, 14, 261— 
263; Sandy Point, Conn., 43; Hudson river, 6, 45, 266; 
New York bay ; Sandy Hook ; Raritan and Newark bays ; 
Kill van Kull and Arthur Kill, 6, 7, 44, 264-266; Gov- 
ernor’s island, N. Y., 45; Old Point Comfort, Va., 49; 
Albemarle sound, N. C., (as affected by winds,) 15, 271, 
272, Sketch No. 16; Charleston, 8. C., 60; South Edisto 
river and §t. Helena bar, S. C., 59; St. Simon’s sound 
and Brunswick harbor, Ga., 59, 60, 283; St. Mary’s river, 
(Fort Clinch,) 66; Cumberland sound, 65; Gulf of 
Mexico, peculiarities, 15, 131; co-tidal lines, 15, 252-259, 
Sketches Nos. 35, 36; type curves of Gulf tides, 260, 
261, Sketch No. 38; effect of winds on Gulf tides, (dis- 
cussion,) 15, 272-276, Sketch No. 37; effect on tides of 
Cat Island harbor, 15, 276-278, Sketch No. 39; Western 
Coast stations, permanent, San Diego, San Francisco, and 
Astoria, 14, 84, 269, 270, 348; Cuyler’s harbor, tempo- 
rary, 85; Prediction tables, in preparation, 14, 249-251; 
Tables for navigators, (revision,) 15, 120-133. 

Tomales bay, Cal., triangulation, 80. 

Topography, Kennebec entrance and Cape Small, Me., 31; 
Portland, 32; Duxbury, Mass., 32; Cape Cod peninsula, 
33; Martha’s Vineyard, 33, 117; Hudson river, 43; New 
York city and Manhattan island, 40, 43, 281; Staten 
island, 41, 42; Long island, 40, 41; Sandy Hook and 
Raritan bay, 42; Elk river, Md., 46, 47; seacoast of 
Virginia, 47 ; Potomac and Rappahannock river entrances, 
47; Rappahannock river, 48; coast of North Carolina, 
51; Georgetown harbor, S. C., 57; Dawho and South 
Edisto rivers, 8. C., 57 ; St. Helena sound, 57 ; St. Simon’s 
sound and Brunswick harbor, Ga., 58; St. John’s river, 
Fla., 64, 65, 284-286; Florida keys, 63, 286-289; Cedar 
keys, Fla., 69; St. Marks, 69, 291; Apalachicola, 70, 
291; Pensacola bay, 70; Lake Borgne and East Pearl 
river, 75 ; Atchafalaya bay, La., 74; Matagorda bay and 
peninsula, 78, 79; Santa Barbara channel, 82; San Fran- 
cisco and San Pablo bays, 81; Port Townshend, Port 
Gamble, Apple Cove, and Murden’s Cove, W. T., 86; 
General extent and statement of progress, 3, 20-24, 92-100. 

Totten, Bot. Brig. Gen. Joseph G., U. S. A., 84, 347. 

Transit instrument, method for use in observing azimuth, 208, 
209. 
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| Transits, method of substituting lunar spots in observing 


culminations, 13, 181, 198-203. 

Trenchard, Lieut. Comg. S. D., U. S. N. Hydrography, Ken- 
nebec entrance, Me , 33; Casco bay, 34; Webster rock, 
113, 114; Ipswich and Annis Squam, Mass., 34, 35, 92; 
St. Simon’s sound and Brunswick harbor, Ga., 59, 60, 96, 
282, 283; buoys recommended for bar, 351; hydrogra- 
phy, St. Mary’s bar and Fernandina harbor, Fla., 65, 98; 
relieves barque Adieu, 18, 35, 333-335. 

Triangulation. Section I, Sketch No. 1, coast of Maine, 29; 
Kennebeck and Sheepscot rivers, 31; Section II, Sketch 
No. 5, New York bay and Hudson river, 39 ; Section III, 
Sketch No. 7, James river, Va., 46; York river, Va., 46; 
Section IV, Sketch No. 13, coast south of Cape Henry, 
51; coast of North Carolina, 51; Section V, Sketch No. 
17, Cape Fear to Lockwood’s Folly, N. C., 56; coast of 
South Carolina, 55; St. Simon’s sound and Brunswick 
harbor, Ga., 56; Doboy inlet and Sapelo sound, Ga, 56, 
57; St. Mary’s river and Fernandina harbor, 62; Section 
VI, Sketches No. 25, 26, Florida Keys, 63; Section VII, 
Sketch No. 30, Cedar Keys, 67; St. Mark’s river, 67 ; 
Apalachicola harbor, 68; Pensacola harbor, 68; Section 
VII, Sketch No. 33, Mississippi and Chandeleur sounds, 
Lake Borgne and Lake Pontchartrain, 73, 74; signals and 
station marks, 291, 292; Atchafalaya bay, 74; Section 
IX, Sketch No. 41, Matagorda bay, 77; Section X, Sketches 
No. 44, 45, Santa Barbara channel and Santa Cruz island, 
Cal., 80; Tomales bay and Bodega bay, 80; Section XI, 
Sketch No. 51, Admiralty inlet and Possession sound, 
W. T., 85; General extent and statement of progress, 2, 
20-24, 92-100. 

Trowbridge, Tieut. W. P., U. S. Eng’rs. Tides, Hudson river, 
44, 45, 94; concluding report on Western Coast tidal ob- 
servations, 269, 270; relieved from C. 8. duty, 14, 19, 
84, 348, 

Turtle river, Ga. 
raphy, 59. 

Type curves (Gulf of Mexico tides.) Description, 15, 260, 261; 
Sketch No, 38. 


Triangu'ation, 56; topography, 58; hydrog- 


Ve 
Vallejo, Cal. Topography 81. 
Varina, C. 8. schooner. Hydrography, Section VII, 71. 
Verification. Topography, Elk river, Md., 46; Rappahan- 
nock river, Va., 47. 
Vixen, C. 8, steamer. Hydrography, Section I, 33-35. 


VS 


Waccasassa bay, Fla. Topography of reefs, 69; plane-table 
reconnaissance of river, 289; hydrography, 71; Sketch 
No. 31. : 

Wadsworth, Assistant A. S. Topography, Hudson river, 43, 
94; Staten Island, 42; triangulation coast of North Caro- 
lina, 51, 95, and topography, 52. 

Wainwright, Lieut. Comdg. Richard, U. 8S. N. Hydrography, 
Hudson river, 43, 44, 94; Rappahannock river, 48, 49, 95. 

Wainwright, Sub-Assistant, S. A. Topography Florida keys, 
64, 97, 286, 287. 

Walden, Captain G. U.8. revenue marine, 114. 

Walker, C. 8. steamer. Hydrography, Section VI, 66; Sec- 

_ tion VIII, 75, 76. 
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Walter, Elwood, 284. 

Washington Territory. Triangulation, topography, and hydrog- 
raphy, 85-87 ; resources, 293-295 ; Indian disturbances, 
18, 86, 343-345. 

Watkins, Captain James, 119. 

Wave, C. 8. schooner. Topography, Sect. III, 47; Sect. V, 57. 

Webb station, Md. Probable error of azimuth, 308. 

Webster rock, struck by steamer Daniel Webster, Casco bay, 
5; position, 113, 114. 

Western Coast, localities surveyed, 4, 104-106, Sketch No. 
60; Indian disturbances Washington Territory, 18, 86, 
343-345. 

We-thlocco-chee river, Fla. Reconnaissance, 69, 289. 

Wharton, Edward, charge of engraving division, 89, 91. 

Whiting, Assistant H. L. Topography, Martha’s Vineyard, 
33, 92, 116, 117 ; Staten Island and Bergen Neck, 41, 42, 
93; Elk river, Md., 47, 94; Rappahannock river, 47. 

Whiting, Inet. W. D., U. S..N. Hydrographic office details, 
91; table of depths, 133-137. 


XIX 


Wilmington, N. C., telegraphic longitude station, 50, 164. 

Winds. Effect on tides, Albemarle sound, 15, 271, 272, 
Sketch No. 16; Gulf of Mexico, 15, 272-276, Sketch No. 
37; Cat Island harbor, 15, 276-278, Sketch No. 39. 

Winter, James, Esq., transmits current messenger from Turk’s 
island, 279. 

Wise, Assistant Geo. D. Topography, seacoast of Virginia, 
47, 95; St. Mark’s river, Fla., 69, 98; Apalachicola har- 
bor, 70. 

Wiirdemann, Gustavus. Tidal observations, Hudson river, 45, 
94, 266, 267; St. Mary’s river, (Fort Clinch,) 66, 96; 
St. John’s river base, Fla., 62. 

Witrdemann, W. Ten-inch theodolite, 310, 311. 


Ve 
Triangulation, 46, Sketch No. 7. 


Z. 
Zenith telescope. Latitude observations, Mt. Desert, Me., 29. 


York river, Va. 


ERRATA 
In Coast Survey Report for 1856. 


Page 41: Line 25, from bottom, for eastern read western. 

Page 59: Lines 8 and 7, from bottom, for 6.8 and 8.3 read 6.1 and 7. 3. 

Page 65: Lines 4 and 3, from bottom, for five feet and seven-tenths read 5.9, and for seven read 6. 7. 

Page 130: Table IX, 3d hour of column 5, ‘‘From small low water to large high,’”’ for 3. 0 read 3. 3. 

Page 130: Table IX, 6th hour of columns 1 to 7, ‘‘Small ebb, &c.,’’ read 0.3, 0.5, 0.8. 1.2, 1.7, 2.4, 3.0. 

Page 264: Line 21, from bottom, read—within a century it has increased nearly a mile, and at about the rate of one-six- 
teenth of a mile on the average in twelve years. 

Page 169: Line 5, for ‘‘ drawing B,”’ read drawing. B, &c. 

Page 169: Line 17, after “silver frame,’’ insert—the pivot holes being bushed with platinum. 

Page 169: Line 4, from below, for “‘chronographic recording in Bond’s Chronographic Register,’’ read—recording on a chro-- 
nographic register regulated by Bond's spring governor. 

Page 170: Line 5, for Band B,, read B’ and B”. 

Page 170: Line 6, for ‘‘ by intervening thin plates of ivory (not represented in the figure,’’) read—by an intervening plate of 
wory. ; 

Page 170: Line 7, for B and B’, read B’ and B”’. 

Page 170: Line 11, from below, after ‘‘ pendulums,’’ insert—the device of Mr. Kerrison, of Philadelphia. 

Page 170: Line 15, for stips, read drops. 

Page 170: Line 19, dele ‘‘is of the same diameter as A’ and’’ 

Page 170: Line 21, from below, after ‘‘register,’’ insert—o@f which the regulator was. 

Page 170: Line 24, for slips, read drops: 

Page 170: Line 25, for B read B’. 


In Coast Survey Report for 1855. 
Pages 138-140: Increase all longitudes under heading Winyah bay, by 3’ 56”.7. The correction does not affect azimuths or 
distances. > 
In Coast Survey Report for 1853. 


Page 132%: Line 5, from bottom, in column of 50”, for 1266. 4 read 1276. 4. 
Page 137: Line 5, from bottom, in column of 50”, for 1237. 5 read 1237. 2. 
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Coast Survey Orrice, Wasurneton, D. C., 
Decanber 1, 185 6. 

Str: In compliance with the law and the regulations of the Treasury Department, I have 
the honor to submit my report of the progress of the Coast Survey for the past year. The report 
is brought up to the first of November in every case where the operations permit. 

The survey has been carried on during the year in all the States and Territories of the 
Atlantic, Gulf of Mexico, and Pacific coasts, where it is not essentially completed. 

The report is divided into three parts: the introduction, the description of operations, and 
the appendix. 

_I. The introduction contains a general notice of the progress and operations of the survey, 
with references to the more detailed descriptions contained in the second part of the report, or 
in the appendix, and the estimated progress of the next fiscal year, with estimates of the means 
~ necessary to secure that progress. 

II. The second part of the report gives a detailed account of the field and office work, 
arranged under the head of geographical sections, numbered from one to eleven, and gbdivided 
according to the several classes of operations as er by the different éflivers of the survey. 
The statistics of each operation, as reported, are given in this part of the report. Hach section 
constitutes a chapter, as it were, and commences with a very general notice of the work detailed 
in the chapter. 

III. The appendix is subdivided into the following heads: 1. Field, hydrographic, and office 
details. Under this head are general lists showing the distribution of the parties in the surveys 
of the present year; the names of officers of the army and navy attached to the work; the 
results of the survey as shown by the information communicated ; the statistics of work; the 
capes, headlands, harbors, &c., examined on the Western Coast; the developments and 
discoveries, with special reports communicating those made within the year; tables bearing 
upon the resources for navigation on the coasts of the United States; and reports upon the 
work executed in the several divisions of the office; together with lists of the coast survey 
maps and charts published or in course of preparation. 2. Special operations and discussions 
relating to the determination of longitudes, the magnetic elements, tides, tidal currents, and 
winds. 3. Local surveys, features of country, and the resources for development at different 
points on the coasts of the United States, as coming within the notice generally of parties 
employed in the several localities. 4. Miscellaneous scientific matters, relative to methods and 
implements applicable in the work, analyses, memoirs on special subjects, &c. 5. Miscellaneous 
correspondence having incidental connexion with officers and parties engaged during the year. 
6. Light-house matters. 

The report is preceded by a table of contents and an alphabetical index. 


GEOGRAPHICAL SECTIONS. 


The limits of the geographical sections into which, for convenience, the survey is divided, 
and which, from the data before mé*when the division was made, were supposed to contain about 
equal amounts of shore-line, are as follows: 

Section I. From Passamaquoddy bay to Point Judith, including the coast of the States of 
Maine, New Hampshire, Massachusetts, and Rhode Island. 
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Section II. From Point Judith to Cape Henlopen, including the coast of Connecticut, New 
York, New J ersey s Pennsylvania, and part of Delaware. 

SeorroN IIf. ‘From Cape: Henlopen to Cape Henry, including the coast of part of Delaware, 
Maryland,-and part of Virginia. 

Suction IV. From Cape Henry to Cape Fear, including part of Virginia and North Carolina. 

Srotrion V From CapeFear to the St. Mary’s river, including part of North Carolina, South 
Carolina, and Géorgia. 

Section VI. From the St. Mary’s river to St. Joseph’s bay, coast of Florida peninsula, and 
including the Florida reefs and keys. 

Sxction VII. From St. Joseph’s bay to Mobile bay, including part of the coast of Florida 
and Alabama. 

Sxction VIII. From Mobile bay to Vermilion bay, including the coast of Mississippi and part 
of Louisiana. 

Section IX. From Vermilion bay to the boundary, including part of the coast of Louisiana 
and that of Texas. 

Section X. Coast of California, from the southern boundary to the forty-second parallel of 
north latitude. 

Section XI. Coast of Oregon and Washington Territories. 

To each section corresponds a plate showing the limits and the progress of the differant opera- 
tions, and lettered from A onwards, 


GENERAL STATEMENT OF PROGRESS. 


It is not easy to give an intelligible description of the progress of the survey in a very con- 
densed form; but by following such a general sketch of the coast as that given on the map of 
lines of magnetic declination, (Sketch No. 61,) so as to seize the general limits mentioned, the 
annexed description may serve to furnish a general view of the work executed. It is more than 
half completed on the Atlantic and Gulf coast, and the present progress is at a much more con- 
siderable rate than the past. I estimate that from ten to twelve years will find the field-work 
essentially completed in all the sections just mentioned but two, and those only recently begun, 
provided that no unforeseen hindrance occurs to the operations now planned as in turn to be 
executed. The great increase of prices of every sort has, of course, retarded the survey materi- 
ally, the appropriation not keeping pace with it. 

Referring to the sketch of the coast already alluded to, the triangulation extends unbroken 
from Mt. Desert, Maine, seventy-four miles from the boundary (one link being, however, only 
connected in a preliminary way) to within twenty-seven miles of New Inlet, Cape Fear, North 
Carolina, or from latitude 44° 21’ N. to latitude 33° 31’, affording the basis upon which the 
other operations rest. South of this it includes Cape Fear entrance and along the coast to 
Lockwood’s Folly, North Carolina; Georgetown entrance, Winyah bay, and Georgetown har- 
bor, South Carolina; from Long island, north of Charleston, to the Hunting islands on the south 
side of St. Helena sound; from Calibogue sound to the south side of Tybee entrance, Georgia; 
and up the Savannah river to the head of Argyle island; Sapelo entrance, Doboy entrance, St. 
Simon’s entrance, and up Turtle river to beyond Brunswick; St. Mary’s entrance and Fernan- 
dina harbor, Florida, and St. Mary’s river, St. John’s entrance, and up the river to Jackson- 
ville; from Virginia key, north of Cape Florida, to Key Rodriguez, and from Jacob’s point 
(Key Vacas) to the Marquesas, west of Key West, including two-thirds of the outer keys and 
reefs of Florida, the coast of South Florida from the Miami to the head of the Gulf of Florida; 
from Homosassa bay, western coast of florida peninsula, to Cedar Keys; Ocilla river entrance; 
St. Mark’s harbor; Apalachicola harbor and part of St. Géorge’s sound; St. Andrew’s harbor 
and sound; Pensacola harbor and part of Santa Rosa sound; Mobile bay and approaches; Mis- 
sissippi sound, Lake Borgne, and part of Lake Pontchartrain, connecting the cities of Mobile 
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and New Orleans; part of Chandeleur sound; Isle Derniére and Caillou bay, Atchafalaya bay, 
and part of Cote Blanche and Vermilion bays, Galveston entrance, lower and upper bays, and 
West bay; the coast of Zexas from Galveston, to include the greater part of Matagorda bay and 
the entrance to the Rio Grande. On the Western Coast the main triangulation is complete from 
Sonoma mountain to south of Monterey; secondary triangulation has been made in California, 
near San Pedro, near Santa Barbara, and the islands, and in San Diego bay; north of San Fran- 
cisco, Bodega bay, Ballenas, Humboldt, and other harbors have been surveyed; in Oregon, 
Columbia river entrance and to beyond Astoria; in Washington Territory, Shoalwater bay, 
Washington sound, including its islands and the Straits of Rosario and De Haro, Bellingham 
bay, New Dungeness harbor, Port Townshend, Duwamish bay, and Seattle harbor, Greenville 
harbor, Port Ludlow, Port Gamble, and Steilacoom harbor, have been surveyed. 

Upon.the triangulations the topography is based, following them at an interval of about one 
season, as a rule, and showing the details of the shore-line, capes, headlands, &c., the character 
of the natural and artificial features of the shore, by which a navigator would recognise it, and 
the communications from place to place, almost as important as the coast line itself. 

The hydrography is based upon this topography, and gives the features below the water by 
soundings, the tides, currents, &c. 

In Maine, some detached work has been done east of the Penobscot, near the mouth of the 
Kennebec, in Casco bay and Portland harbor. In New Hampshire, Portsmouth harbor and the 
approaches have been surveyed. In Massachusetts, Newburyport, Ipswich, and Annis Squam 
harbors, and the coast between them; Massachusetts bay, including Gloucester, Salem and 
Beverly, Marblehead, Nahant, Plymouth, and Wellfleet harbors; Stellwagen’s Bank and the 
Minot Rocks, Cape Cod shore, and Nantucket, broad off to George’s Bank, is nearly done; 
Monomoy and Nantucket shoals, Nantucket and the Vineyard sounds, and Buzzard’s bay. In 
Tthode Island, Connecticut, New York, and New Jersey, Narragansett entrances, Long Island 
sound, Hell Gate, New York bay and harbor, and part of the Hudson; the bay of the five 
States, from Nantucket shoals to Delaware bay. In New Jersey, Delaware, Pennsylvania, and 
Maryland, Delaware bay and river to Trenton, and the seacoast of Delaware and Maryland. 

In Maryland and Virginia, Chesapeake bay and its dependencies, and most of its rivers. The 
coast of North Carolina from Hatteras to south of Ocracoke, Hatteras and Ocracoke inlets, 
Beaufort, the Cape Fear to Wilmington, Hatteras, Cape Lookout and Cape Fear shoals. In 
South Carolina, Winyah bay and Georgetown harbor, Cape Roman shoals, Bull’s bay, harbor 
of refuge to the north of Charleston and Edisto to the south. Rattlesnake shoals, Charleston 
harbor, the seacoast from Charleston to Tybee entrance, St. Helena sound and South Edisto 
entrance, Martin’s Industry shoal, Port Royal entrance and Beaufort river. In Georgia, Tybee 
entrance and the Savannah river to the head of Argyle island, Romerly marshes, Doboy inlet, 
and Altamaha river to Darien, St. Andrew’s entrance, St. Simon’s entrance, Turtle river, and 
Brunswick harbor ; St. Mary’s, or Cumberland entrance, and St. Mary’s river. In Florida, 
Fernandina harbor and St: John’s river to Jacksonville, Cafiaveral shoals, the Florida reef, 
from its beginning near Cape Florida to Key Rodriguez, and from Key Vacas to its termination, 
Key West harbor and approaches, Key Biscayne bay, Legaré anchorage, Bahia Honda harbor, 
Tampa bay, Waccasassa bay and the coast, and including Cedar Keys harbor; Ocilla river 
entrance, St. Mark’s and Apalachicola harbors and approaches, St. Andrew’s bay, Pensacola 
harbor, and part of the bay. In Alabama, Mississippi, and Louisiana, Mobile bay and entrance 
and approaches, Mississippi sound, and the Gulf coast to Pass Christian and Pearl river 
entrance, the outer coast to Chandeleur bay and islands, the delta of the Mississippi, Pass 
Fourchon, (reconnaissance,) Isle Derniére, and the entrance to Caillou bay, Atchafalaya 
entrance and part of Céte Blanche and Vermilion bays, Calcasieu entrance, (reconnaissance. ) 

In Texas, Sabine river entrance, (reconnaissance,) Galveston upper and lower bays, and the 
seacoast of Texas to the head of Matagorda bay, Aransas Pass, (reconnaissance,) and the 
entrance to the Rio Grande. 
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A general hydrographic reconnaissance has been made of the coast of California and Oregon ; 
every harbor has been surveyed, and preliminary charts of nearly all have been published. In 
Washington Territory, a considerable portion of Washington sound, including the Straits of 
Rosario and the Straits of Haro, has been surveyed, Bellingham bay, New Dungeness and 
False Dungeness, the entrance of Admiralty inlet, Port Townshend, Steilacoom and Seattle 
harbors, Port Ludlow, Port Gamble, and Shoalwater bay, and charts have either been 
published or are in progress of engraving. 

The localities surveyed on the western coast have included fourteen capes and headlands, 
eleven islands, thirty-one harbors and anchorages, fourteen bays, two reefs, seven straits and 
entrances, three rivers, and three cities; and charts or maps of the whole have generally been 
published when the importance of the locality justified it. Thus, of eighty-five surveys classed 
as just stated, of which the titles are given in Appendix No. 6, sketches or maps and charts have 
been published of sixty-five, and those of some others are in progress. Seventeen surveys have 
been added during the past year. Nearly all the more important preliminary surveys, detached 
from the regular progress along the coast, have been made in California and Oregon, and many 
in Washington Territory. The capes and headlands in many cases have been surveyed in 
reference to light-house purposes. There is no delay whatever in publishing these sketches, 
which, on the contrary, are put in hand as soon as received, so that the field-work of the season 
furnishes the sketches for the report. Nearly three-fifths of the harbors on the Atlantic and 
Gulf coast have been surveyed, and charts of them have been published. Charts of all the 
dangerous shoals, from Nantucket to Cape Cafiaveral, have been made and published, and are 
included generally in the Coast Survey reports. The inlets, with perhaps ten exceptions, have 
been surveyed, and charts of all except those of the last year’s survey have been pene and 
charts of those are in progress. 

The electrotype process permits us, without waste, to begin a seacoast chart as soon as one 
season’s work is done, and to add to it year by year as the work comes in. Thus it is no longer 
necessary to wait for the full results desirable for a complete chart before beginning to publish. 
In this way we have commenced the seacoast chart of New Hampshire and Massachusetts, the 
Nantucket shoals, the seacoast of Delaware, Maryland, and Virginia, of North Carolina from 
Cape Hatteras, of South Carolina and Georgia between Charleston and Savannah river, of the 
Florida reefs and keys; of the coast of Florida near Cedar Keys, of Mississippi sound, of 
Chandeleur sound, of Atchafalaya bay, and of the coast of Texas from Galveston southward. 

The principle adopted is, to publish a sketch, or a preliminary chart, as soon as the data are in 
the office, and to follow afterwards with the finished charts. In this way charts of one hundred 
and twenty-two harbors, inlets, shoals, &c., have been published as the materials have been 
received. The progress sketches themselves are also made the vehicle of information collected 
out of the regular course, and deep-sea soundings made on the Atlantic and Gulf of Mexico 
coasts will be thus found recorded, with sections of the bottom corresponding to them. 

When the importance of the locality justified it, and the regular operations could not properly 
be extended to special localities, reconnaissances have been made and published in advance of 
the regular work. In this way, there being special calls for the hydrography of Port Royal 
entrance and of Doboy and St. Simon’s entrances, reconnaissances were made and communicated 
to the Department, and are now engraving. The hydrographic reconnaissance of the Western 
Coast was made and published within two years and a half after our acquisition of California. 
This has been revised and improved by additional work, and again published in its revised form. 
Preliminary charts of nearly every harbor on the western coast south of Puget’s Sound have 
been already published. 

No material comes into the office from parties in the field or afloat which is not at once cast 
into the form of maps, charts, sketches, or preliminary charts, and no hydrographic material 
which is not in the engraver’s hands within the year after it is turned over to the archives, 

The effort which was made by sending the assistant in charge of the office abroad to find 
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engravers was quite successful in regard to those approaching near to the first class and in the 
second class, and will enable us, as soon as they have grown familiar with our style of work, to 
make the desired progress in the finished maps. There is still room for two first-class engravers, 
if they could be had, but such workmen are scarce even in Kurope, where the governments have 
so long encouraged the highest style of map engraving, and where the competition from bank- 
note engraving which occurs in our country is not so strongly felt. 

One hundred and twenty-one of the published sketches, preliminary charts, and maps are to 
be had of the general disbursing agent of the survey, (see Appendix No. 19,) and within the 
year sixty-nine have been published, including those with the report of 1855. 

The total number of impressions of maps, charts, and sketches distributed from the office 
during the year was eleven thousand seven hundred and fifty-six, exclusive of those contained 
in the annual reports. -' 

A good mode of obtaining a distinct idea of the progress of the work during the past year is 
to refer to the table given in the Appendix No. 1, where, under the head of each geographical 
section, the character of the work of each officer of the survey is stated, and its limits during the 
surveying season. 


DISCOVERIES AND DEVELOPMENTS. 


During the course of the work, discoveries or developments of greater or less value to commerce 
and navigation have been made, almost as matters of course, on a coast so imperfectly known as 
was that of the United States. The more important of these up to 1855 are collected in the 
Appendix No. 8, and those of the present year are given in the body of the report. 

Among the developments made in the course of the hydrography of the season, most worthy 
of notice, is the extensive bank of comparatively shoal ground between George’s Bank and the 
coast of Massachusetts, portions of which have been known to navigators, and misnamed, as if 
consisting of special shoals or ledges. The full description of this is given in the hydrography 
of SectionI. The careful investigation of the newly discovered channel through Martin’s Indus- 
try into Port Royal harbor is another important result. This channel has not less than twenty 
feet water in it, and is two miles to the southward of the old east channel, and two miles and 
three-quarters to the northward and eastward of the main, or south channel. (Appendix No. 15.) 
The sounding out of a bar off San Diego harbor, and the determination of the limits of Cortez 
shoal, off Santa Barbara, rank also with the foregoing. A complete list of developments and 
discoveries is annexed, and in Appendix No. 8 the list is brought up to 1855, inclusive. 

1. Determination of the position of a sunken rock, on which the steamer Daniel Webster 
struck, in Casco bay, on the evening of the 13th of October. 

2. Development of a reef extending between Minot’s and Scituate light. 

3. A sunken rock, with only six feet on it at low water, off Webster’s flag-staff, Massachusetts 
bay. 

4, A dangerous rock near Saquish Head, entrance to Plymouth harbor. 

5. Three rocks determined in position, partly bare at low water, off Manomet Point, Massa- 
chusetts bay. . 

6. Determination of a very dangerous rock, off Indian Hill, and four miles southward of 
Manomet Point, Massachusetts bay, with as little as six feet water on it. 

7. Non-existence determined of ‘‘Clark’s Bank’’ and ‘‘Crab Ledge,’’ laid down on certain 
charts as distinct from an immense shoal ground off Cape Cod peninsula. 

8. Discovery of two shoal spots with twelve and thirteen feet water, eastward from Great and 
Little Round shoals, Nantucket sound. 

9. Determination of two shoal spots near the northern extremity of Davis’ Bank, with four- 
teen and eighteen feet water. 

10. Further development of Edwards’ shoal, three-fourths of a mile from the southern Cross 
Rip, Nantucket sound. 
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11. Discovery of shoal sand ridges northward of Great Point light, Nantucket sound. 

12. Important changes in geographical feature at the southeastern end of Martha’s Vineyard, 
Muskeget channel. 

13. Determination of changes occurring in New York harbor. 

14. Investigation of the cause of changes at Sandy Hook. 

15. The tides of Hudson river. 

16. Minute development of the changes affecting the entrance to North Edisto river, South 
Carolina. 

17. Discovery of a new channel between Martin’s Industry (shoal) and southeast breakers, off 
Port Royal entrance, South Carolina. 

18. Directions for entering the harbor from Crystal river offing, western coast of Florida 
peninsula. 

19. Co-tidal lines of the Gulf of Mexico. 

20. On the effect of wind in disturbing the tides of the Gulf of Mexico. 

21. Development of a bar at the entrance to San Diego bay, California. 

22. Determination of a point of rock on Cortez shoal, and subsequent complete hydrographic 
survey of the shoal. 

23. Investigation of currents of Santa Barbara channel. 

24. Further development of the extent of Commision Rock, San Pablo bay. 

Most of the items in the foregoing list speak for themselves; a few passing remarks on others 
seem to be desirable. 

The general developments in New York harbor will be more properly stated when the com- 
parative map, now in progress, is completed. In this, the surveys of 1836 and 1856 will be 
carefully compared, and the interesting changes which were briefly referred to in my report of 
last year will be fully brought out. Some of the special matters, however, will be treated at 
once, 

It is a well established fact, and a most important one to the future of New York harbor, that 
Sandy Hook continually increases to the northward, narrowing the main ship-channel entrance. 

To ascertain the causes of this, so as, if necessary, to control the action, a series of observations 
were made during the past year by request of the Commissioners on Harbor Encroachments of 
New York, and at their expense. The results are of a definite sort, of great value, and give 
every encouragement in reference to the power to control this growth of the Hook, should it 
become necessary. A general statement of the observations, and of their results, will be found in 
the Appendices Nos. 38 and 39. The deposit is caused by a slowly moving northwardly current, 
on both sides of the Hook, running on the outer side more than seven hours out of the twelve, 
and on the inner, eleven hours out of the twelve, during both the ebb and flood tides, and meet- 
ing at the point of the Hook. 

A comparative map of the upper part of the Hudson is also in progress, representing the 
surveys of the civil and military engineers in previous years, and the present state of the river 
- bed, as compared with that in 1853 from these data. 

A knowledge of the progress of the tide-wave up the Hudson river is of special importance 
in the determination of the shore-lines of the river, near its mouth in New York bay, and near 
the head of the tide, above Albany. At the request of the Commissioners on Harbor Encroach- 
ments, and mainly at their expense, an elaborate series of tidal observations was made, extending 
through nearly a lunation, and embracing nine stations, between Governor’s island, in New York 
harbor, and Greenbush, opposite Albany. At the two terminal stations, self-registering gauges 
were employed, and the harbor station is the one where a permanent self-registering tide-gauge 
has been placed and observed for several years. The results of these observations are undergoing 
discussion in the tidal division. (Appendix No. 40.) 

In connexion with the tidal and current observations in New York bay and harbor, valuable 
‘observations have been made of the progress of the tide-wave and of the tidal currents, in the 


THE UNITED STATES COAST SURVEY. 7 ' 7 


passage from Raritan bay to Newark bay, Staten Island sound, or Arthur Kill, and from New 
York bay to Newark bay, through Kill van Kull. These contain the clue to the complicated 
action of the currents which causes the bars in the lower part of Newark bay, or the communication 
between Arthur Kill and Kill van Kull. A general statement of the observations made will be 
found in Appendix No. 39. 

In this same connection full observations were made of the set and drift of the currents in the 
docks, slips, and basins of New York and the adjoining cities, with a view to questions relating 
to their mode of construction, and other points of interest to the harbor commissioners, at whose 
request the observations generally were made. They include quite an elaborate series of current 
observations in and near the Atlantic dock, and in Buttermilk channel. 

The results of the determination of the specific gravity, and amount of saline matter in the 
water taken from different parts of New York harbor, and at different depths, by Professor 
Wolcott Gibbs, of the Free Academy, will be found in Appendix No. 63. The temperatures at 
and below the surface of the water were taken, in connection with these specimens, to ascertain 
the variation in the point of maximum density from the fresh water of the river to the salt water 
of the ocean; but either the temperatures of the strata were the same from the surface to the 
bottom, at the different stations, leaving irregular variations out of consideration, or the instru- 
ments used (Saxton’s metallic thermometers) were not delicate enough to indicate the differences. 

The change in depth developed at North Edisto entrance (Appendix No. 14) has required 
but a small alteration in the sailing directions and in the chart, a new edition of which has 
been issued. 

The importance of the discovery made last year of the red sand marking the entrance to San 
Francisco bay is enforced in letters from the commanders of steamers on the Western Coast. 
(Appendix No. 16.) 

Details relating to a portion of the matters in the preceding list will be found in the AEP SROs 
between Nos. 9 and 15. 


OFFICE-WORK, MAPS, AND CHARTS. 


There are three classes of finished maps or charts. The first extend along the coast, 
embracing the shore-line and interior to the nearest main road, and the hydrography for some 
fourteen miles from the shore. These are called in-shore or coast maps and charts, and the 
scale of zy155 has been péanien for them. The second are the general coast charts, or off-shore 
charts, on the scale of z>;'sy5, tracing the shore-line of the coast and its general topographical 
features so as to be recognized by the navigator, but omitting minute details, and giving the 
soundings to at least the aah of 120 fathoms, and selected in-shore soundings, so as to present 
a general idea of the bottom. ‘The third are the charts of harbors, anchorages, and the like, 
on various scales from ;;\5> to ss}a0, presenting in minute detail the soundings, tides, and 
eurrents of the separate harbors, the outline of the shores, the topography of the landings and 
country adjacent to the shore, and inward to the nearest land communication. 

The arrangements of these classes of charts are of course the subject of much study, and 
embrace various principles and details. The rule was early adopted to arrange them in such a 
way that the same atlas would contain them all; a rule which, if departed from in certain 
eases, has been with the greatest reluctance, and only from overruling considerations. 

A special study is made of each of these classes, and projects are from time to time presented 
to the Superintendent for examination. 

As early as the development of the work would admit, I studied in connected form the first 
and second classes of these maps. The inaccuracy of existing maps rendered this only a 
preliminary study ; and from time to time, as our materials have been collected from the Coast 
Survey itself, the study has been resumed. During the past year, I availed myself of the 
special aptitude of one of the draughtsmen (Mr. Boschke) for this work, to have the whole 
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subject resumed in a connected form, and in this shape it is now in progress. The*fertile mind 
of Captain A. A. Gibson was also, during the last year of his connection with the survey, 
turned specially into this channel, and many excellent projects were produced by him for 
prospective execution. 

Besides this classification of maps according to the kind and locality, we recognize another 
founded on the style of execution appropriate to the map or chart. The lowest class are those 
known as sketches, of which there are two kinds: progress sketches, showing from year to year 
the advance of the work; and sketches of parts of the coast, either connected portions or 
detached capes, headlands, rocks, shoals, channels, anchorages, harbors, bays, sounds, and 
rivers. The progress sketches are added to year by year, as the new work comes in, and show 
by special signs, explained upon the face of the plates, the work done of each kind, in each 
year. These plates at the beginning of the survey in the several sections were small, and the 
additions required to their surface have been made from time to time by the electrotype process, 
or new plates have been engraved as the old ones became too imperfect for use. During the 
past year the survey has been considered as sufficiently advanced in all sections to revise the 
whole of the progress sketches, and to make new ones on uniform scales and with details more 
in harmony with each other. The sketches of particular localities are based upon recon- 
naissances or upon regular surveys. They present the details of the hydrography with 
generally a true outline of the shore. These for the most part are engraved by the apprentices 
in the office of the Coast Survey, and serve as subjects for practice. In my annual reports, 
lithographic transfers of these sketches are published. They enable us to present at once the 
results of the work, without waiting for entire completeness, and thus to keep the information 
published close to the results obtained. We strive to have no important result in the archives 
of the Survey which is not in immediate progress of publication. Thus, as a rule, a year is 
not allowed to elapse between the making of a survey and its publication in some shape useful 
to the mariner. 

The next class of charts in regard to finish are called preliminary charts. They also enable 
us to keep up with the surveying operations in the field and afloat. Thus the seacoast of 
Delaware, Maryland, and Virginia was drawn and engraved as each season’s work was turned 
in by the hydrographic officer, and by the electrotype process a new plate was made large 
enough to retain the old and to receive the new work. The plan thus pursued is now reduced 
to a system. Projects for preliminary charts were examined and approved, and the charts put 
in the hands of the draughtsmen and engravers so as to bring up the arrears of this kind of 
work, and projects were made so as to keep up with the new. For the principal charts of this 
class, the scale of =;7595 has been adopted. For the harbor charts of this class, various scales 
must, of course, be used, suited to different localities. Sometimes a preliminary chart has 
embraced the shore-line and soundings of a map intended to be of the highest or finished class ; 
but this is rare, and defeats in a degree the object of this work, which belongs essentially to 
engravers of the second and third class. 

The finished charts are those requiring the work of first-class engravers, so difficult to be 
procured in any part of the world. To make them to the greatest advantage, the work should 
be in a very forward condition, as any variations, from a supposed extent or arrangement of the 
chart, is destructive. This of itself involves delay, and would keep the finished charts at a 
certain distance behind the work in the field and afloat. But this is not the greatest obstacle. 
The work is very slowly executed, and the engravers who are capable of it are few in number, 
We had but four first-class engravers in the office at the beginning of this year, notwithstand- 
ing the great efforts made at home and, by correspondence, abroad to add to their numbers. 

In the introduction to my report of last year, (1855, p. 21,) I stated the urgent necessity for 
additional first-class map engravers in our office, to keep pace in the publication of finished 
maps with the field-work, and gave the history of our attempts to procure such at home and 
abroad. I also gave the views of Captain Benham, of the corps of engineers, then assistant 
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in charge of the Coast Survey office and my own, addressed to the Treasury Department, as to 
the mode of supplying this deficiency. (Appendix Nos. 37 and 38, 1855.) With the sanction 
of the Hon. Secretary of the Treasury, Captain Benham received instructions to visit the prin- 
cipal engraving establishments abroad, and, carefully avoiding all interference with the govern- 
ment offices in reference to the matter in hand, to obtain such engravers as were competent to 
our work and willing to undertake it, with the consent of the officers by, whom they were 
employed.” This duty was accomplished by Captain Benham, with his usual zeal and ability, 
and we have gained by it four first-class topographical engravers and two second-class engravers, 
whose style of work we expect, by training, to bring to that of our office, and who will then 
become available for the execution of our finished maps. Much incidental information was 
obtained by Captain Benham in relation to this and other subjects connected with the Coast 
Survey work, and opportunity was taken to promote the exchanges of maps and documents with 
the officers of foreign surveys. This has already resulted in the receipt of some beautiful and 
valuable government works, which we could hardly have procured in any other way. The 
details will be found referred to under the head of ‘‘ office-work.’’ 

The list of maps, charts, and sketches accompanying the report of the chief of the drawing 
division (Appendix No. 19) contains the titles of ninety-five drawings, which have been in hand 
since the close of the preceding year. Of these, forty-two commenced this season have been 
completed, with twenty-nine begun previously, and twenty-four are yet in progress. Twenty- 
nine of the entire number are finished maps, ten preliminary charts, and fifty-six sketches and 
diagrams. 

In the engraving division four first-class maps have been completed during the year, and 
fifteen have been in progress. Of these last, eleven were commenced in former years, and four 
in the present year. Twenty-eight second-class maps or charts and sketches have been com- 

_pleted during the year, of which eighteen were begun in the present year. Eleven of the same 
class, commenced within the year, are in progress. Nine diagrams have been completed, and 
two are in progress. This gives a total of forty-one plates completed,.and of twenty-eight in* 
progress, or of sixty-nine engraved or engraving within the year ending November 1, 1856. 
Of the forty-one plates completed this year, six were included in last year’s list, being at its 
date nearly completed. The complete list, giving the titles of the maps and charts, will be 
found in Appendix No. 19. The list of maps, charts, and sketches up to the present date, as 
given in that appendix, includes two hundred and sixty-one plates. Of these, forty-eight are 
of first-class or finished maps, and twenty-five of progress sketches. 

The following is a list of the preliminary charts and sketches accompanying this report : 

1.—A. Progress sketch, Section I, (primary triangulation. ) 

2.—A bis. Progress sketch, Section I, (secondary triangulation, topography and hydrography.) 
3.— Seacoast of Massachusetts, No. 1, (preliminary chart.) 

4.— Monomoy shoals, additions. 

5.—B. Progress sketch, Section II. 

6.— Hudson river, from Albany to New Baltimore, (comparative chart.) 

7.—C. Progress sketch, Section III. 


8.—  Patapsco river. 
9.— Rappahannock river, No. 1. Fredericksburg to Moss’ Neck. 
10.— Rappahannock river, No. 2. Moss’ Neck to Port Royal, Virginia. 


11.— Rappahannock river, No. 3, (preliminary chart.) Port Royal to Saunders’ wharf. 
12.— Rappahannock river, No. 4, (preliminary chart.) Saunders’ wharf to Occupation creek. 
13.—D. Progress sketch, Section IV. 

14.— __ Seacoast of North Carolina, from Hatteras to Ocracoke, (preliminary chart.) 

15.— Cape Fear river, upper sheet. Federal Point to Wilmington, N. C. 

16.— Diagrams showing effect of wind upon high and low water in Albemarle sound. 
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17.—E. 
18.— 
19.— 
20.— 
21.— 
22.— 
23.— 
24,— 
25.—F. 
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Progress sketch, Section V. 

Charleston harbor, (additions.) 

Maffitt’s channel, (comparative chart.) 

North Edisto entrance, (preliminary chart.) 

Seacoast of South Carolina, from Charleston, 8. C., to Tybee, Ga., (preliminary chart.) 
St. Simon’s bar and Brunswick harbor, (preliminary chart.) 

St. Mary’s bar and Fernandina harbor, (preliminary chart.) ; 

St. Mary’s bar and Fernandina harbor, (comparative chart.) 

Progress sketch, Section VI, (northern part.) 


26.—F bis. Progress sketch, Section VI, (Florida keys.) 


27.— 
28.— 
29.— 
30.—G. 
31.— 
32.— 
33.—H. 
34.— 
35.— 


36.—- 
37.— 
38.— 
39.— 
40.— 
41.—I. 
*42.— 
43.— 
44,—J. 


St. John’s river, No. 1. From entrance to Brown’s creek. 

St. John’s river, No. 2. From Brown’s creek to Jacksonville. 

Florida reefs, (preliminary chart.) 

Progress sketch, Section VII. 

Waccasassa bay. 

St. Mark’s river, (preliminary chart.) 

Progress sketch, Section VIII. 

Seacoast of part of Alabama and Mississippi, (preliminary chart.) 

Diagrams of heights and lunitidal intervals, of diurnal and semi-diurnal tides in the 
Gulf of Mexico. 

Cotidal lines of the Gulf of Mexico. 

Wind curves, Gulf of Mexico, (diagram. ) 

Type curves, Gulf of Mexico, (diagram.) 

Wind curves, Cat Island, (diagram. ) 

Gulf of Mexico, with profiles of deep-sea soundings, (sketch.) 

Progress sketch, Section IX. 

Seacoast of Texas, from Galveston, south, (preliminary chart.) 

Entrance to Galveston bay. 

Progress sketch, Section X, (primary triangulation.) 


45.—J bis. Progress sketch, Section X, (secondary triangulation.) 


46.— 
47.— 
48,— 
» 49,— 
50.— 
51.—K. 
52.— 
53.— 
54.— 
55.— 
56.— 
57.— 
58.— 
59.— 
60.— 
61.— 
62.— 
63.— 
64.— 
65.— 
66.— 
67.— 


Cortez Bank. 

San Clemente island, harbor of refuge at southeast end. 
Anacapa and part of Santa Cruz island, 

Entrance to San Francisco bay, (preliminary chart.) 
San Pablo bay, (preliminary chart.) 

Progress sketch, Section XI. 

Shoalwater bay, additions, (preliminary chart.) 

New Dungeness harbor, (sketch.) 

Port Ludlow, (sketch.) 

Port Gamble, (sketch.) 

Olympia harbor, (sketch.) 

Steilacoom harbor, (sketch. ) 

Bellingham bay, (sketch.) 

Blakely harbor, (sketch. ) 

Western Coast of the United States. 

Map of magnetic declinations. 

Map of magnetic dip and intensity. 

Diagrams of secular variation of magnetic dip, Atlantic Coast. 
Apparatus for-measuring minor bases. 

Polyconic development of the sphere. 
Diagrams to illustrate telegraphic methods for difference of longitude. 
Diagrams showing injury to boilers of steamer Hetzel. 
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An improvement in the use of electrotype plates has been made by the fertile invention of 
Mr. Mathiot, namely: to print from thin plates, say not thicker than ordinary drawing or map 
printing paper, stretched upon a smooth plate of copper, zinc, or iron, merely as a backing. 
The details of several experiments are given in the report of Mr. Mathiot in the Appendix, No. 
62. The saving in time and expense by this process, and the economy of space and weight, 
and in preserving the plates, are obvious. It has passed into one of the regular applications of 
the electrotype process. Progress has been made by Mr. Mathiot in the process of actino 
engraving, noticed in my last report. 

The information given under authority from the Treasury Department, from the archives, 
consisting of data for latitude and longitude, tracings, or copies of maps, charts, and sketches, 
is stated in the Appendix, No. 5. LHighty-six applications have been answered, of which eleven 
were from departments of the government, sixteen from officers of the United States or of State 
governments, five from municipal officers or local associations, seven from members of Congress, 
and forty-seven from individuals. Besides these, copies of maps, charts, and sketches, and 
proof-sheets of maps have been sent on application, and by authority of the Department. The 
list shows how widely this information is diffused over the country, and that the demand extends 
to surveys of all portions of the coast. y 

Calls are frequently made by committees of Congress, boards of underwriters, and others 
connected with the legislation, commerce and navigation, or improvements of the country, for 
information in regard to the depths of water which can be carried across various bars, into 
anchorages, into different ports and harbors, up rivers, and the like. To meet these I have had 
compiled in the Office of the Coast Survey a list of this sort, chiefly from the data of the survey, 
and this has been revised by two of the most accomplished of the hydrographic assistants, and 
is presented in the Appendix, No. 18. The tidal data for it have been revised by the assistant 
in charge of that division. The title of the list and the headings of different columns show 
explicitly what is intended by the figures. 

The sailing directions referred to in my report of last year have undergone a revision by the 
same hydrographic officer who prepared the list just referred to, and are nearly in readiness for 
printing with the records and results. - 


LONGITUDES BY TELEGRAPH. 


The operations for telegraphic difference of longitude have made good progress. They 
consisted in verifying the difference of longitude of Wilmington, North Carolina, and Columbia, 
South Carolina, which had previously been obtained through Raleigh, North Carolina, by the 
direct line along the Wilmington and Manchester railroad; in connecting Macon, Georgia, with 
Montgomery, Alabama; in preparing the longitude station at Mobile, and in selecting the site 
for the station at New Orleans. The report of Dr. Gould will be found in the Appendix, No. 
20, and with it a valuable list of positions of circumpolar stars, revised and improved from the 
list given last year. 

In reply to various inquiries in reference to the details of our methods for difference of 
longitudes, the general facts in regard to which have been stated in my reports yearly given, I 
requested Assistant George W. Dean to draw up an account from the actual working during the 
past season, and have placed it in the Appendix, No. 21. During the last spring I visited the 
telegraphic parties, and had reason to approve highly of their zeal, industry, and success in the 
work. We expect that our determinations this year will include New Orleans. Dr. Gould is. 
engaged in preparing the materials for a volume of the records and results relating to 
telegraphic difference of longitude. 

While on this subject I feel compelled to observe that the recent methods recommended by 
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M. Le Verrier for observing differences of longitude by the telegraphic methods, are simply 
those which have been in use in the Coast Survey for some six years. 


LONGITUDES BY CHRONOMETERS. 


The chronometer expedition of 1855, as stated in my last report, was again placed under the. 
charge of Professor W. C. Bond, Director of the Harvard observatory. The number of 
chronometers employed was fifty-two, and of voyages made across the Atlantic, six—three out 
and three back. The points in which this expedition differed from the previous ones were the 
following : 

1. The observations of enue for clock error, and the comparisons oft the chronometers em- 
ployed in the reductions were made exclusively ie the electro-magnetic method. 

2. The appropriate means were employed to secure an entire elimination of personal equation. 

3. In the general conduct of the expedition, attention was specially directed to the effect upon 
the resulting longitudes of the temperatures to which the chronometers were subjected. 

The results have been discussed as before by Professor George P. Bond, (see his report, 
Appendix No. 23,) and the methods of discussion were in general the same as in the cases 
of former expeditions of 1849, 1850, and 1851. The difference in the instruments employed 
seems to be the only Minter one of any considerable importance. 

A thermometric chronometer was made expressly for the expedition, the uncompensated 
balance of which gave a change of rate by temperature which followed the changes of tempera- 
ture themselves. This instrument proved more effective in giving the mean changes of tempera- 
ture than the use of the ordinary thermometer, which was also attempted. 

The chronometers were exposed to varying temperatures, and the effect upon them carefully 
studied, so as to apply an empirical correction for it. This correction proved to be of the form 
assigned to it in the previous reports. The care taken to prevent the exposure of the chro- 
nometers to any considerable variations of temperature during the voyages, was such as to confine 
the mean temperatures within the small limit of 58°.4 Fahrenheit and 67°.3. 

The final longitude for these voyages is reported py Mr. George P. Bond as: Cambridge, west 
of Greenwich, 4h. 44m. 31.89s., with a probable error of 0. Es: or from Liverpool 4h. 32m. 
31.84s., with a probable error sf 0.19s. 

The rules for the eastern and western voyages, which, in previous expeditions, were dis- 
crepant, agree within the probable error of the present results. 

After a somewhat careful examination of this and former results, I have come to the conclu- 
sion that the previous expeditions must be considered as preparatory to this, their chief use 
being in pointing out the errors to which the methods were liable, and in suggesting the proper 
modes of eliminating them. The full particulars of these observations.are in preparation, by 
George P. Bond, Esq., for publication with the records and results of the Coast Survey. If 
there were not so fair a prospect of a telegraphic connection with Europe, it might be desirable 
to continue these researches by the transportation of chronometers. When we consider that the 
recent determinations of the difference of longitude between London and Paris by the telegraphic 
method indicate an error in the previously accepted results of one second of time, we are not to 
be surprised that there should be a difficulty in reducing our uncertainty between Greenwich 


and Cambridge to a less quantity. 


LONGITUDES BY OCCULTATIONS AND MOON CULMINATIONS. 


Director W. C. Bond has made the usual report of observations of occultations of stars by the | 
moon, and of culminations of the moon and of moon culminating stars during the past year; and 
also of transits of bright points on the moon’s surface, for further trying the value of this mode 
of observation. (Appendix No. 22.) Assistant George Davidson has also continued for the 
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Western Coast, observations of the occultations of « Scorpii, and of the planet Mars, in April 
and May, 1856. (Appendix No. 26.) 

An interesting report by Doctor C. H. F. Peters, in continuation of the method of observation 
of lunar spots, instead of the edge of the moon’s disk, with moon culminating stars, is contained in 
the Appendix No. 25. Doctor Peters shows that the probable error of one observation of the tran- 
sit of a suitable selected lunar spot over the wire of a transit instrument, is as small as.that of a 
star within the limits of the zodiac. A notice is given of corresponding observations at Clover- 
den and Harvard observatories, and the necessity for more direct comparisons with similar 
instruments is clearly shown. Doctor Peters also discusses the mathematical theory of the 
transits of moon culminating stars and of lunar spots. 

The numerous errors in the printing of Professor Peirce’s article on the dabaatiinasion of 
longitudes by occultations of the Pleiades, in the Appendix to my report of last year, render its 
reprint with this report desirable, and I hawe accordingly placed it in the Appendix, No. 24. 


MAGNETIC OBSERVATIONS. AND RESULTS. 


In pursuance of a plan which I adopted soon after taking charge of the Coast Survey, of deter- 
mining the magnetic elements at the primary stations, in all the principal ports, and at certain 
secondary stations along the coast, numerous observations of the magnetic variation, (declination,) 
dip, (inclination,) and intensity, have been made. These have, from time to time, been discussed 
under my direction, chiefly to ascertain where apparent discrepancies existed, so that the obser- 
vations might be repeated, or others be made at neighboring localities. The number of these 
results and their distribution is now such as to warrant a preliminary discussion of them, with 
the further view to determine the system of lines of equal variation, dip, and horizontal inten- 
sity. This is done in the memoir given in the Appendix No. 28, which is accompanied by a 
map showing the lines deduced, and by a diagram comparing lines derived from Gauss’s 
elaborate mathematical theory, with those on Barlow’s map of 1833. To this memoir is 
appended the list of stations, with their latitudes and longitudes, their magnetic constants, 
and the character of the geology of the region. This list has, at my request, been kindly 
revised by Professor James Hall, in reference to the geological notes. 

Observations of great value in this discussion were derived from other sources than the Coast 
Survey, which are fully acknowledged in the article in the Appendix, and for the use of which 
their authors have our best thanks. 

The results of observations made during the season for the determination of magnetic elements 
at a number of stations between Delaware bay and Cape Henry are given in Appendix No. 30. 

As it is important to reduce the magnetic results for our charts to the date of publication, Mr. 
Schott has collected the observations of variation (declination) and of dip, on the Western coast, 
and has deduced the most probable value of their changes in the reports which will be given in 
the Appendix, Nos. 31 and 33. 

In the eighteenth century the eastwardly variation on the Western coast increased at the rate 
of about five minutes yearly; on the northern part of the coast, about one fourth more rapidly ; 
and on the southern, one fourth less. While this was the average annual rate of increase, the 
actual rate was a diminishing one, and this diminishing rate continues during the present cen- 
tury, and indicates that the variation will in the course of it reach a maximum east. The 
average increase between 1850 and 1860 is about a minute a year. 

The system of lines of equal declination moves slowly to the southward on both the Atlantic 
and Pacific coasts—more slowly in the southern, and less slowly i in the northern portions of the 
coast. 

The observations from which the secular change of the magnetic dip (or inclination) is 
deduced are quite scanty. They indicate, however, that since 1836.the dip has been on the 
increase at a rate of about two minutes a year. 
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Mr. Schott has also collected and discussed the observations for magnetic dip made in and 
near the United States, and has deduced interesting conclusions in regard to the secular varia- 
tion of the dip and to the period of least dip, which occurred quite recently. 

The results are confined to the limits of 38° and 44° of north latitude, there being too few 
observations in the southern part of the United States to permit safe inferences from them. 

The element of magnetic dip, though less important, practically, than that of declination, is 
of value in navigation in certain latitudes, and from its connection, through Gauss’ investiga- 
tions, with the declination and intensity, it assumes a high degree of importance. 

While the declination observations on this coast go back to the seventeenth century, the dip 
has only been accurately observed for twenty-three years, for the earliest observations (made in 
1782) were, from the imperfection of the instruments, of little use. During this period the dip 
has decreased, reached a minimum, and begun again to increase; so that this has been a highly 
interesting period for observation. The lines of equal dip have been deduced by Professor 
Loomis, with his usual ability, from the observations which had accumulated before the date of 
his paper. Mr. Schott’s discussion includes additional results, and compares one hundred and 
sixty observations made at ten different stations between Toronto on the north, and Baltimore 
on the south. The same modes of discussion were adopted as in Mr. Schott’s former report, 
and the results at each station separately discussed, and the computed results compared in tables 
with the observed. The average probable error of the result at any one station is about one 
minute and six-tenths of dip, and the time of minimum dip is ascertained to within about two 
years and seven-tenths. This was the year 1842 (1842.7). 

Mr. Schott points out why these results do not agree with Professor Hamstead s, who had not 
observations enough to determine the epoch of minimum dip with accuracy. Onsacvasiete on 
the Western Coast confirm these results for the Eastern. 


TIDES, TIDAL CURRENTS, AND WINDS. 


I have already noticed some of the results of the year in the observation and discussion of 
these subjects, under the head of developments and discoveries: 

On the Atlantic coast the permanent tide-gauges at Boston, New York, Old Point Comfort, 
and Charleston, have been kept up chiefly with Saxton self-registering gauges, and temporary 
observations have been made at several points, which will be found referred to in the Appendix 
No. 41, and under the head of hydrography in the detailed account of progress in the various 
sections of the survey. No new observations, except those in the usual course of the hydrog- 
raphy, have been made in the Gulf of Mexico. On the Western coast the temporary observa- 
tions, under the charge of-Lieutenant W. P. Trowbridge, of the Corps of Engineers, have been 
brought to a close, and only the permanent stations at Columbia river, San Francisco, and Mon- 
terey are now kept up. (See Appendix No. 42.) For the regulation of these, anaes transmis- 
sion of the results, we have been indebted, since the 4th of April, when Lieutenant Trowbridge 
was relieved from this charge, to the Shitty and efficient aid of Lieutenant N. I’. Alexander, 
of the Corps of Engineers, who was permitted to undertake this service, through the kindness 
of his immediate commanding officer, Colonel R. EH. De Russy, and of the Chief Engineer. 
(Appendix No. 77.) 

A brief notice will be found in Appendix No. 34 of the progress made in preparing predic- 
tion tables of the tides of Boston harbor, and of the methods employed for this purpose. The 
practical working of these will no doubt be much improved, but the present position of the 
work is such as to encourage tq effort in the direction thus marked out. . 

A clear view of the progress made in computing the very interesting tidal results of Martha’s 
Vineyard and Nantucket sounds is given in the Appendix No. 37. This work combines the 
result of observations directed by preliminary investigations reported in former years, and is yet 
incomplete. I have given much time to the subject personally, and Sub-Assistant Henry 
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Mitchell, under my immediate direction, has carried it forward with an ability and persever- 
ancé*worthy of all commendation. 

The tide tables given with my report of last year have been revised, and have received addi- 
tions from the data since collected, (Appendix No. 17.) The remarks in regard to the tides of 
the Gulf of Mexico have also been enlarged, so as to bring the information up to the present 
date. The circumstances which led to the preparation of this article are fully expressed in my 
report of last year. 

The discussion of the tides of the Gulf of Mexico (Appendix No. 35) is supplementary to 
those of the Atlantic and Pacific coasts given in my reports of 1854 and 1855. The type curves 
representing the law of the rise and fall of the tides at the various ports on the Gulf were 
referred to in my last report, and it is now only necessary to mention the subject for their expla- 
nation. A diagram accompanies the present report, showing the rise and fall of the tide at 
each port, by the aid of which the navigator may determine approximately the rise and fall of 
any intermediate part of the coast. The least rise and fall observed is at Brazos Santiago, and 
is only nine-tenths of a foot on the average; the greatest is at Cedar Keys, and it is two feet and 
a half on the average. The observed tidal curves are decomposed into the diurnal and semi- 
diurnal curves, and the cotidal lines for each of these tides are drawn upon the diagram. The 
tide wave entering by the Straits of Florida is followed across to the mouth of the Mississippi, 
passing laterally from this line to the western coast of the peninsula of Florida, and to the 
southern coast of Florida, Alabama, and Mississippi, also into the bay between the Southwest 
Pass of the Mississippi and the Rio Grande, in such a direction that it arrives later at Galveston 
than at the points north and south or east and west from it. The differences in the motion of 
the semi-diurnal and diurnal waves are pointed out in the paper. This has required much 
laborious and intricate discussion, and the present results are only approximations. 

An interesting report by Mr. Pourtales on the effect of winds in varying the level of the 
water of Albemarle sound is given in the Appendix No. 43. When the hydrography of this 
sound was commenced, I directed continuous observations to ascertain if its level was affected 
by the ocean tides. It was readily found that such was not the case; and from a discussion of 
the tidal: observations at the entrance to Pasquotank river, made under my direction by Lieu- 
tenant (now Commander) Jenkins, United States Navy, the principal facts of the case were 
made out for the published chart of Pasquotank. At my request, Mr. Pourtales has resumed 
the subject, and has given the results of his discussion in the report just referred to. 

A similar discussion of the effect of the wind in raising the tides in Cat Island harbor, Lou- 
isiana, was made some years since, under my immediate direction, by Assistant George W. 
Dean, and is now placed in the Appendix No. 45. The general conclusions are the same in the 
two cases, with differences in the numerical details which are of interest and value. 

Observations were conducted some years since in connection with those of the tides at Key 
West, Fort Morgan, Alabama, and Galveston, and a study of the winds of the Gulf coast made 
for purposes of navigation, and as determining the working seasons of the survey. The mode 
of reducing them, and determining the volume of wind blowing from a given point, is stated in 
the Appendix No. 44, and the arrangement of the diagrams is also explained. The diagrams 
render generalization very easy and safe, and express in a simple form the facts which are very 
difficult to follow when stated in words. 

The paper in the Appendix No. 44 refers, first, to the prevailing winds for the year; second, 
to those of the several months and seasons, and at the different places; third, the changes in 
quality with the season; and fourth, to the variation in duration, from one season to another, ot 
winds from nearly the same quarter. 


SPECIAL SURVEYS AND LOCAL RESOURCES. 


The account of the special surveys of New York bay and harbor and the environs, for the 
Commissioners on Harbor Encroachments, occupies.so large a portion of the notice of operations 
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in Section II of the coast, that it is not necessary, in this part of my report, to do more than 
refer generally to the chapter. The same may be said of the survey of the upper part of the 
Hudson, near Albany. 

The progress made in the special surveys of the Florida keys and coast, and their marking 
for the Land Office, under the law of March 3, 1853, is stated in detail in Appendix No. 52, 
and copies of the topographical maps have been forwarded to the Commissioner. The sheets, 
as connected with the general work in Section VI, are shown upon Progress Sketch No. 26. 

The survey of the islands on the Western coast, off the Santa Barbara channel, for the Land 
Office, under the law of August 31, 1852, has been continued, and the parties have made better 
progress than heretofore in this difficult work. The triangulation of Santa Cruz island has 
been completed, and will soon be connected with that of the main; and the topographical work 
of Anacapa island, part of Santa Cruz, and of the main shore adjacent, has been done. Pro- 
vision has been made for the rapid extension of this work as soon as the season opens again. 

The survey of the Rappahannock and James rivers, commenced for the Engineer Department, 
has been continued in connection with the regular operations of the survey, and the progress is 
stated under Section III. The operations on the St. John’s river, commenced for the same de- 
partment, have been completed, as stated under Section VI, and in the Appendix No. 51. 

Interesting local notices will be found in the Appendix, relating to different harbors and parts 
of the coast: as of Brunswick harbor, by Lieutenant Commanding Trenchard, (Appendix No. 49 ;) 
of Fernandina harbor, by the same officer, (Appendix No. 50;) of St. John’s river, Florida, 
and a second relative to the vicinity of Cedar Keys, on the western side of the peninsula, by 
Assistant A. M. Harrison, (Appendix Nos. 51 and 53;) of St. Marks and Apalachicola, by Sub- 
Assistant Spencer C. McCorkle, (Appendix No. 55 ;) and one from Assistant J. E. Hilgard, in 
reference to expedients adopted by him in prosecuting the triangulation of Mississippi sound 
and Lake Borgne, (Appendix No. 56.) 

A communication on the resources of Washington Territory, by H. A. Goldsborough, Esquire, 
made through Commander Alden, is contained in Appendix No. 57. 


PROJECTIONS, INSTRUMENTS, AND METHODS. 


The demand for the tables for projecting maps, given in my report for 1853, having shown 
that a want is felt for correct information on that subject, I have caused to be prepared, under 
the direction of Assistant Hilgard, tables for projecting maps of large extent. These are given 
in Appendix No. 58, and will be found very convenient in use. They represent accurately the 
principle of development on which they are based, and maps constructed by them will have the 
least possible distortion of area. Extending the same principle to the whole surface of the 
sphere, a form of map results which is shown in Sketch No. 65, and which, for every purpose 
of physical geography, will be found very useful. 

The want of a convenient apparatus for measuring subsidiary base lines in localities where the 
survey is commenced in advance of the primary triangulation has often been felt, and has been 
supplied in various ways by the assistants having charge of such work. Aided by the experience 
so gained, a new apparatus for the purpose has been devised by Assistant Hilgard and Mr. 
Joseph Saxton, in consultation with myself, which has been used on several occasions, and is 
found to possess, in a considerable degree, the requisite facilities for adjusting the measuring 
rods in position, and ascertaining their actual temperature. Appendix No. 60 gives a full 
description of it. The apparatus is represented in Sketch No. 64. 

The description of a ten-inch theodolite, made for the survey by Mr. W. Wiirdemann, with 
the details of a complete examination of its qualities, is contained in Appendix No. 61. This 
was furnished by Assistant Hilgard, and is intended as a guide to other observers in examining 
instruments of a similar kind. He has contributed, also, a neat and accurate method of observing 
azimuth, (Appendix No. 27,) the details of which are therein succinctly.and clearly. given. *-- 
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RECORDS AND RESULTS, 


Satisfactory progress has been made in the preparation for publication of the volumes of 
records and results, for which special appropriations have been made. The chief part of the 
time and attention of Assistant J. E. Hilgard and others has been given to this, and I have 
given personal attention to the arrangement of the work and to the more important details. 
A yolume containing the whole of the geodetic work of the year 1849 is nearly ready for publi- 
cation. Considerable progress has been made with a similar volume for 1850, and with another 
giving the magnetic observations for a period of ten years. 

A yolume of telegraphic determinations for longitude is in preparation by Dr. B. A. Gould, 
jr., and another of the chronometric expeditions, to determine the difference of longitude 
between Boston and Liverpool, is in progress in the hands of Mr. Geo. P. Bond. 

The material for a volume of sailing directions is nearly ready for the press, and the manu- 
seript of a volume of Gulf Stream explorations is well advanced. 

An interesting and valuable summary of the progress of geographical explorations on the 
Atlantic coast of the United States has been furnished, under my direction, by Dr. J. G. Kohl, 
similar in character to the historical account of the Western Coast mentioned in my report of 
last year. (Appendix No, 64, 1855.) 

This work, continued down from the first discovery of the country to our own times, forms an 
introduction to the-geography of the United States of the present date. It contains also a 
discussion of the derivation and orthography of the names of the principal capes, headlands, 
bays, rivers, &c., and under both of these aspects will find an appropriate place for publication 
with the records and results of the Coast Survey. The history of the Atlantic coast is given 
under the following divisions : 


I. A general descriptive history of the itSCOArE and subsequent exploration of the Atlantic 
coast of the United States. 

II. A list of names of the Wt eat bays, inlets, harbors, ports, cities, river entrances, 
islands, capes, rocks, &c., on the Atlantic or Hastern Coast of the United States, with notes on 
the several localities, and remarks on the discovery and first settlement of the different points. 

Ill. A series of reduced copies from forty-one maps of the Eastern Coast of the United States, 
arranged in chronological order, from 1497 to 1684, with notes critical and explanatory in 
reference to each. 

IV. A catalogue containing the titles of two hundred and ninety-one works relating to 
the history of explorations on the Eastern Coast, accompanied by notes setting forth the compa- 
rative value of the several works, the dates of which are comprised between 1519 and 1855. 

V. A catalogue of one hundred and fifty-five titles, including atlasses and detached maps, or 
surveys made on the Atlantic coast of the United States, between the years 1612 and 1851. 


Dr. Kohl has prepared also a memoir of the early history of discovery on that part of the 
coast of the Gulf of Mexico falling within the limits of the United States. This summary, 
from historical and hydrographic annals of the Gulf coast, has been deposited in the Coast 
Survey office, and is comprised in five principal divisions, viz: 

I. A list containing the titles of two hundred and twenty-one printed volumes or manuscript 
papers relating to the Gulf of Mexico. These range in date between 1524 and the present year 
1856. Critical notes are appended to the titles, marking the relative value of the works for 
purposes of historical interest. 

Il. A list of titles, with critical remarks on fifty-eight engraved or manuscript maps and 
various surveys of parts of the Gulf of Mexico, made between the years 1733 and 1851, 
exclusive of surveys and publications by the United States Coast Survey. 

III. Copies of forty-eight printed or manuscript maps of the Gulf of Mexico, or parts of it, 
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dating from 1500 to the year 1846, with critical and historical notes accompanying each title. 
The titles of the series are exclusive of those given in the separate list of maps and surveys. 

IV. The history of exploration on the coast of the Gulf of Mexico from its discovery in 1492 
to the establishment of a Bureau of Engineers in Louisiana in the year 1722. 

V. A list containing the names of the several divisions, ports, bays, harbors, capes, rivers, 
islands, &c., on the Gulf coast of the United States, with the history of each name, and notes 
explanatory of its proper orthography. 

A general historical map of the Gulf of Mexico, showing in colors the principal discoveries 
and their extent, prepared by Dr. Kohl, accompanies this comprehensive memoir. 

The general scope of the treatises by Dr. Kohl is set forth in further detail in communications 
which he addressed to me on their completion. (Appendix, Nos. 65 and 66.) 

The preparation of an index of memoirs and papers on subjects of science connected with the 
operations of the Coast Survey has been continued by Lieutenant E. B. Hunt, of the Corps of 
Engineers, who has given such time to it as could be spared from the engineer and light-house 
duties assigned to him by the Engineer Department. A report of the progress made, with 
general views in regard to the index, notices of some similar works, references to the works 
consulted, and many other interesting details will be found in the Appendix, No. 67. This 
index will form a part of the archives and as such will be published with the volumes of records 
and results. In connection with the subject of an index of papers, Lieutenant Hunt proposes 
(Appendix No. 68) that measures be taken to secure uniformity in the abbreviations of the 
titles of books, displaying forcibly the necessity for such measures, and showing that 
determinate principles may be laid down in making such abbreviations. 


MISCELLANEOUS, 


The results of the investigation made of causes which led to the explosion of a boiler on the 
steamer Hetzel are given in Appendix No. 70, as distinctly brought out by the commission of 
inquiry. The special appropriation for supplying a new boiler has enabled us to restore the 
present efficiency of that vessel. 

Among the miscellaneous services rendered by the parties, were the setting afloat and towing 
into port, at Key West, of the American ship James Guthrie, stranded at the Tortugas, by the 
party of Lieut. Comg. Craven, in the steamer Corwin, and the keeping afloat and towing into 
port, at Gloucester, Massachusetts, of the British barque Adieu, found in a sinking condition, 
by the party of Lieut. Comg. 8. D. Trenchard, in the steamer Vixen. (Appendix No. 69.) 

On the breaking out of Indian hostilities in Washington Territory, and under the very 
threatening aspect which they assumed, Commander James Alden volunteered the services of 
the steamer Active to the commander of the Pacific squadron for war service. The offer was 
accepted, and the Active was sent to Washington Territory, where she rendered useful aid for 
several months. This was, of course, felt as delaying the work of the survey; but the exigen- 
cies of the case thoroughly justified the step in my own view and that of the Department. 
The thanks of the Navy Department were tendered by the Secretary in a letter to the Secretary 
of the Treasury, which is given in Appendix No. 73. The Active returned to the survey of 
San Francisco bay and of the Cortez shoal and coast near Santa Barbara, in March. 

My communication to the Department in reference to Indian disturbances in Florida, as 
affecting the progress of parties assigned to duty on the peninsula, and reply thereto, are 
given in Appendix No. 72. 


LIGHT-HOUSES AND AIDS TO NAVIGATION. 


Reports have been made, upon the requisition of the Light-house Board, under the law, is 
the localities named below; and are presented in the Appendix, Nos. 83 to 86. 
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‘1. Bower’s beach, western side of Delaware bay. 

2. Mouth of Old Duck creek, western shore of Delaware bay. 

3. St. Andrew’s bay, western coast of Florida. 

4. Sand Spit, southeast from San Buenaventura, Santa Barbara channel. 

In addition to these, the following recommendations of buoys have been made by the chiefs of 
hydrographic parties of the Coast Survey, and have been forwarded through the Secretary of 
the Treasury to the Light-house Board for their consideration. 

1. Buoys at the entrance to Kennebec river. 

. Buoy near Halfway Rock, Casco bay. 

. Buoys on Stellwagen’s reef, between Minot’s and Scituate light. 

. Buoy on ridge fifteen miles eastward of Sankaty Head light. 

. Buoy on Edwards’ Shoal, near Southern Cross Rip. 

. Designation of buoys on the Atlantic coast southward of Savannah. 

. Buoy on shoal eastward of St. Simon’s bar, Georgia. 

. Buoy on the reef between Cape Florida light-house and Fowey Rocks. 

The systematic provision for buoys on the Atlantic coast south of Tybee entrance, by Lieut. 
Comdg. Craven, is the result of much experience in the coast navigation between Tybee and 
Cape Florida. His remarks in reference to the subject will be found in Appendix No. 80, and 
other recommendations specified above, in Nos. 79, 81, and 82 of the Appendix. 
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OFFICERS OF THE ARMY. 


During the past year four of the officers of the army serving on the Coast Survey have been 
detached, and four have been ordered to the work ; so that the number on the first of November 
of this year is the same as at the same date last year, viz: eleven. 

Captain A. A. Gibson, who was relieved to join his company in Florida, had rendered 
acceptable service in connection with the Drawing Division of the office for four years, and 
was particularly adapted, from his good taste and fertile invention, to the position. Captain 
W. RB. Palmer, of the corps of Topographical Engineers, had served most efficiently as 
chief of a triangulation party, and has left the results of one of the best river triangulations 
which we have in the archives of the Survey. During the greater part of the past year, he 
was in charge of the Coast Survey office, and it is due to him to say, that, having examined 
the office at the beginning of his charge and at the close, so as to see the working of his super- 
vision, the efficiency of his service was fully made manifest. A copy of the letter addressed to 
him on being detached will be given in the Appendix (No. 75.) Lieutenant W. P. Trowbridge, 
of the Corps of Engineers, rendered very effective assistance in my party for nearly two years, 
and then took charge of the tidal observations on the Western Coast, which he carried through 
with signal ability, meeting all the difficulties of the case from his abundant resources, and 
never flagging in his zeal. The permanent gauges were well established, and nearly all the 
temporary, for observations which entered into the scheme, were completed before he left the 
Western Coast, and was detached by the War Department from the Coast Survey. Captain 
H. W. Benham, of the Corps of Engineers, had, when relieved, recently returned from the 
examination of the engraving establishments abroad, on a successful mission to procure first- 
class engravers to supply deficiencies in our office. He had been in charge of the office about 
three years, and had conducted it with the zeal, industry, and ability which belong to his 
character. The loss of four experienced and efficient officers like these, makes itself decidedly 
felt in our small corps. It must be some time before their suc¢essors can begin to replace them 
In service, 


OFFICERS OF THE NAVY. 


The number of officers of the navy attached to the Coast Survey on the first of November was 
fifty-three, being six less than at the first of September, 1855. The number of engineers and 
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assistants was the same as last year, namely, fourteen. No hydrographic chief has been 
relieved during the year, though several have expressed their readiness for other service. This 
has left us with experienced officers, and has sensibly told upon the work. Lieut. Comg. 
Berryman was detached for a short period (see Appendix No. 76) to make the deep-sea 
soundings across the Atlantic in the steamer Arctic, but was on his return re-attached to the 
Survey. The importance of the object for which his services were required warranted, as I 
thought, the postponement of the Gulf Stream work which had been assigned to him, and a 
ready co-operation by the loan to the Navy Department of the reeling engine for deep-sea 
soundings and other appliances which we had prepared. 


ABSTRACT OF PROGRESS—SURVEYING YEAR 1855-56. 


I proceed to give a condensed statement of the progress of the survey during the past year, 
say to November 1, 1856, and to follow it by the estimates for the fiscal year ending July, 1858, 
adapted to the same scale of progress. 

Section I. Coast of Maine, New Hampshire, Massachusetts, and Rhode Island.—(Sketch A and 
A bis.)—Two primary stations, Mt. Saunders and Mt. Desert, between the Penobscot and 
Frenchman’s bay, have been occupied, and astronomical and magnetic observations made at the 
latter, and at S. W. harbor in its vicinity. The reconnaissance for the primary triangulation 
has been completed to Passamaquoddy bay, and the site of a base of verification has been 
selected on Epping plains. The secondary triangulation of the Kennebec has been extended to 
above Bath, Maine, and eastward on Sheepscot river. The topography of Cape Small Point 
and of the Kennebec entrance has been executed, and that of the approaches to Portland has 
made progress. The topography south of Plymouth, Massachusetts, and south of the Highland 
lights, Cape Cod, has been extended. Resurveys have been made of parts of Martha’s Vine- 
yard, encroached upon by the wash of the ocean. The hydrography of Kennebec river entrance 
and of Casco bay has been executed; that of the seacoast between Ipswich and Annis Squam, 
Massachusetts, has been completed; that of Massachusetts bay has been completed, including 
Cape Cod bay, and the ocean shore outside of Cape Cod peninsula; and progress has been made 
in the area between it and Nantucket on one side, and George’s Bank on the other. The 
hydrography of the shoals north of Nantucket and of Muskeget channel has been completed, 
finishing thus the Vineyard and Nantucket sounds. The permanent tide-gauge at Boston has 
been kept up. The computations of observations have been made. Observations of moon cul- 
minations at Cambridge were kept up during the year. 

The following maps, charts, and sketches, belonging to this section, have been drawn during 
the year: Portland harbor;-scale +5355, showing the wharf line; Boston harbor, z>}5y, (addi- 
tions ;) Boston harbor, s5s'555 ; Plymouth harbor, 5534, ; Bass River harbor, 77455; and Mus- 
keget channel, ;5}55, (additions. ) 

The following are in progress: seacoast from Portsmouth to Cape Ann, 353553; Annis Squam 
and Ipswich harbors, ;>}55; general coast chart from Cape Ann to Point Judith, g5¢oo53 
Massachusetts bay, sot57 3; seacoast of Massachusetts, No. 1, including Cape Cod and Buzzard’s 
bay, youlvo0 5 Cape Cod bay, s>}o7 3 and Eastern series, sheet No. 3, gots. The following 
have been engraved during the year: Portland harbor wharf line, ;5+>7; Ipswich and Annis 
Squam harbors, 555, a8 preliminary; Gloucester harbor, 55+55; Boston bay, 7,s5553; Boston 
harbor, z;4yy7 3 Stellwagen’s Bank, second edition, z5jyoy, a8 preliminary; and Bass River 
harbor, z5t0e0- The engraving of the following is in progress: Portland harbor, +5}55 3; Ply- 
mouth harbor, >s+55; Monomoy shoals, ;5}55; Muskeget channel, ¢5jsy; and Eastern series, 
Nos. land 2, ss4s7. 

Section IT. Coast of Connecticut, New York, New Jersey, Pennsylvania, and part of Delaware. 
—(Sketch B.)—The resurvey of New York harbor, for the Commissioners, has been nearly com- 
pleted. The triangulation has furnished points in the upper and lower bay, and the approaches, 
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and in the Hudson, East, and Harlem rivers, and in part of Long Island sound, to the topo- 
graphical parties. The shore-line of the harbor and bay was nearly completed last season, and 
this year the parties have been engaged in extending the topography inland, chiefly in these 
parts of the harbor and bay in the State of New York, including Staten Island, and the western 
part of Long Island, Manhattan Island, and the main, along the shores of Harlem river, of Hell 
Gate, and of the sound to Throg’s Point, and on the shores of the Hudson to Yonkers. Maps 
of the city wharves and Commissioners’ lines have been constructed on a large scale for New 
York, Brooklyn, and Williamsburg. A resurvey has been made of the harbor inside of Sandy 
Point, near Stonington, Conn. The hydrography of the approaches to New York bay has been 
completed, and also that of Harlem river, and of the sound, between Hell Gate and Throg’s 
Point. 

A preliminary triangulation of the Hudson, from Troy to New Baltimore, has been in progress, 
and the shore-line has been traced, and a hydrographic survey based upon these preliminary 
operations, including the observations of tides and currents. Special observations have been 
made to ascertain the causes of the growth of Sandy Hook, the point of meeting of the tides in 
the Kills, and the progress of the tide wave up the Hudson, for the Commissioners on Harbor 
Encroachments. 

The tidal observations at Governor’s island have been continued in connection with others 
specially made at stations on Hudson river. A special examination of part of Newark bay was 


made, and investigations of the tides of the Passaic river. The following drawings have been 


made or in progress : 

New York bay and harbor, ;;+y,, comparative chart, and a finished ie of ns same, xyh575 
both for the Commissioners on Harbor Encroachments ; Sandy Hook, 55455, showing changes 
from 1779 to 1855; Hudson river, from entrance to Sines Sing, sotvs, and Hudson river, 


between Albany and New Baltimore, ;y}97, comparative chart. The engraving of Hudson 


river, lower sheet, wobTe preliminary chart, has been completed, and that of south side Long 
Island, Nos. 2 and 3, zy4,,5, is In progress. 

Section III. Coast of Delaware, Maryland, and part of Virginia.—(Sketch C.)—The secondary 
triangulation of the James river has been nearly completed to its mouth, and that of the York 
river from the mouth to Purtan island. The topography of the Rappahannock has been con- 
tinued to near Tappahannock, and that of the shores of the Chesapeake adjacent to the mouths 
of the Potomac and Rappahannock rivers has been executed. The topography of the seacoast 
has been extended from Assowaman inlet to Assateague island. Verification work has been 
done on the eastern shore of Maryland, near the Elk river. The hydrography of the approaches 
to the Chesapeake and of Tangier sound has been completed, that of the Rappahannock river 
has been carried to station Punch Bowl, and of the James river from Hog island to Chicka- 
hominy river. 

The magnetic elements have been observed at seventeen stations connected with the triangu- 
lation on the eastern shore of Maryland and Virginia, and at Washington, Baltimore, and Cape 
Henlopen. The tidal observations at Old Point Comfort have been continued, and observations 
made at stations on ie Patapsco, Rappahannock, and J ames rivers. A finished map of meagonee 


Tovey, are in airgun The dll aatinte have nes engraved : leacouae of Virginia and entr Maes 
to Chesapeake Bay; Delaware and Chesapeake bays, z>jp93, (preliminary ;) and James river, 
zvbov> (preliminary.) The engraving of the following is in progress: Chesapeake bay, Nos. 1 
and 2, syto7; Patapsco river, s¢}s5 ; Rappahannock river, sheets Nos. 3 and 4, +5455. 
Section IV. Coast of part of Virginia and of part of North Carolina.—The triangulation of 
the ocean shore has been closed in a preliminary way upon that of the Chesapeake near Cape 
Henry, and extended from New river, south, to within twenty-seven miles of New Inlet, Cape 
Fear. Topography has been executed in connection with the triangulation southward to Stump 
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Inlet. The hydrography has been carried from Hatteras to Portsmouth, south of Ocracoke 
Inlet. Wilmington has been connected for telegraphic difference of longitude with Columbia, 
8. C. The drawing of the pairing maps and charts have been completed: Seacoast of 
Virginia, south of Cape Henry, s5g555; a8 aennP ibe Albemarle sound, ss7/s57, a8 prelimi- 
nary; Cape Fear river, upper and lower sheets, 35455, and Gulf Stream chart, ssshg5e- The 
following have been engraved: Cape Fear river, lower sheet, 35}5,, a8 aprelimiontiry Albemarle 
sound, sy7/507, a8 preliminary; Gulf Stream explorations, 1855, sy5d557 and diagrams, wind 
and selina Albemarle sound; and Cape Fear river, upper sheet, 35455; Albemarle sound, 
No. 2, sst003 raontont harbor, North Caroling, zotnp, on steel ; and isogonic lines, Atlantic 


Section V. Coast re part of North Car lina, of South Carolina, and of Georgia.—(Sketch E.)— 
The triangulation has been carried from the Cape Fear southward to Lockwood’s Folly, North 
Carolina ; along South Edisto river, and over St. Helena sound, to the Hunting islands, South 
Carolina ; over Sapelo entrance and approaches, Georgia; over St. Simon’s entrance and Bruns- 
wick harbor ; and part of Cumberland sound has been triangulated. The topography connected 
with the triangulation south of the Cape Fear, of St. Helena, and the vicinity of St. Simon’s 
entrance and Brunswick harbor has been executed. Verification work has been executed of 
' Georgetown entrance and in Winyah bay. The hydrography of the ocean shores from 
Charleston to Tybee has been completed; and St. Helena sound and South Edisto river entrance 
have been sounded out. 

A new channel across Martin’s Industry shoals has been found. 

St. Simon’s bar, Turtle river, and Brunswick harbor have been sounded out, and Cumberland 
or St. Mary’s entrance. Off-shore soundings have been made from Cape Fear to off Tybee and 
southward. The tidal observations at Charleston have been kept up. 

Drawings of Georgetown harbor and Winyah bay, z5t55, preliminary chart, (additions ;) 
Maffitt’s channel, 1852 to 1856, so00 ; Charleston bar, 1850 to 1855, +5455; Port Royal 
entrance and Beaufort harbor, ys}oy; Savannah river to the head of Argyle island, zp4553 
and Romerly marshes have been made during the year; and Winyah bay and Georgetown 
dante aston Lauieneriene + Maffitt’s channel, diagram ; Maffitt’s channel, comparative chart, 
soca} Romerly marshes, 5455; and Savannah river, z>}57,; preliminary, have been engraved. 
The engraving of Port Royal entrance, 35455, preliminary, is in progress. 

Section VI. Coasts, reefs, and keys of Florida.—(Sketch F.)—The triangulation of Fernan- 

dina harbor and St. Mary’s river has been completed. A base of verification has been measured 
near Jacksonville, for the triangulation of the St. John’s. The triangulation of the keys and 
reefs has been carried eastward from Loggerhead key to Jacob’s Point, (Key Vacas.) The 
topography has closely followed the triangulation, extending eastward to Summerland Key, and 
embracing Sugarloaf, Loggerhead, Cudjoe, Gopher, and several smaller keys. 
' The hydrography has extended from Grecian shoal to French reef westward, and eastward 
from Key West to Loggerhead key. Off-shore soundings have been made from off Tybee to 
Cape Cafiaveral. Tidal and current observations were made in the St. John’s river. Tempera- 
ture observations have been made in the Gulf Stream off this section. 

The following drawings have been completed during the year: St. John’s river, ssioy3 
Legaré anchorage, and Tampa bay, and Florida reefs, ;5s';55, (preliminary ;) ditto, ssto; 
(finished,) are in progress; and sketch of beacons on Florida reefs, Legaré anchorage, and 
Tampa bay have been engraved. 

Sxction VII. Part of the coast of Florida.—(Sketch G.)—The triangulation south of Cedar 
keys and over Waccasassa bay has been extended southward ; that of St. Mark’s harbor and 
approaches completed, and commencement made at Apindapha Galant that of Pensacola bay and 
its dependencies has been nearly completed. The topography connected with these triangula- 
tions has kept pace with them nearly, at Cedar keys, St. Mark’s, Apalachicola, and Pensacola. 
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The hydrography of St. Mark’s harbor has been executed ; that of St. Andrew’s bay has been 
completed ; and that of Waccasassa bay and St. Martin’s reef has made progress. 

Deep-sea soundings have been made, and temperatures taken across from Key West to the 
mouth of the Mississippi. 

A finished chart of Cedar keys, ;545,;, (addition,) and map of St. Andrew’s goed have been 
‘drawn during the sak and preliminary charts of Cedar keys and approaches, 754553; and St. 
Andrew’s bay, z;}5,7, have been engraved. 

Srotron VIII. Coast of Alabama, Mississippi, and part of Louisiana.—(Sketch H.)—The 
primary triangulation of Mississippi sound has been completed, and the triangulation has been 
carried across Lake Borgne; New Orleans has been connected with Mobile by a preliminary 
work. Astronomical observations have been made at Montgomery, Alabama. The triangulation 
of Chandeleur sound has made good progress. The triangulation of Atchafalaya bay is com- 
pleted, and that of Cote Blanche bay has been commenced. A base at Point au Chevreuil has 
been selected for extending the work. 

The topography of Lake Borgne has advanced ; that of the Chandeleur islands and main 
made progress; that of the shores of Atchafalaya is very nearly completed ; and of Céte Blanche 
bay commenced. The hydrography of Mississippi sound has been completed, and of Pass 
Christian to Pearl river; that of Chandeleur sound has made progress, and off-shore work has 
been executed. 

The following maps, charts, and sketches, belonging to this section have been drawn during 
the year: Gulf of Mexico, (sketch for profiles of deep-sea soundings,) sz5¢5533 Gulf of Mexico, 
(sketch of Cotidal lines,) ;55gsa073; sea-coast of Alabama aad Mississippi, as preliminary, 
zoosss; and Mississippi delta, (reconnaissance,) yoj555; the aige! of Biloxi bay, zyh,, 18 
in progress; the engraving of Mobile bay, 35457; Biloxi bay, z5455, as preliminary; and 
deep-sea es Gulf of Mexico, s¢5+ys0, has been completed; and that of Mississippi 
sound, No. 1, ssta05  manpapery ) and ditto, No. 2, sossos, (preliminary,) and cotidal lines, Gulf 
of Refi 2 plates, yy00c00s> 18 In progress. 

Sxction [X. Coast of part of Louisiana, and coast of Texas.—(Sketch I.)—The triangulation 
has extended over nearly the whole of Matagorda bay and its dependencies; the topography 
following closely and taking in the neck of land seaward of Matagorda bay ; the hydrography 
has been executed along the coast from off Cedar lake to the head of Matagorda bay. . 

The drawing and engraving of the preliminary chart of Galveston bay, 357553, has been 
completed during the year. 

Sxctrons X and XI. Coast of California, Oregon, and Washington.—(Sketches J and K.)—The 
primary triangulation has advanced two stations north of San Francisco; the secondary triangu- 
lation, near San Pedro and Santa Barbara, has made progress. The triangulation in Washing- 
ton Territory has been opened on the Straits of Fuca, and carried into Hood’s canal; Possession 
sound, and through Admiralty inlet southward to Vashon’s island, and that of Port Discovery 
has been completed. A base has been measured at Port Townshend. Astronomical observations 
have been made at Point Hudson. The topography of San Francisco bay and its dependencies, 
San Pablo bay, the straits of Karquines, Mare Island straits, and vicinity, has been completed ; 
that near San Pedro has made progress, and also that on the shore of Santa Barbara channel. 
The survey has been completed of Anacapa, and part of Santa Cruz island, and that of Port 
Townshend, Port Gamble, and the topography of Apple Cove, and Murden’s Cove has been 
executed. 

The hydrography of San Francisco bay has been completed, the Cortez shoal has been care- 
fully examined, and the southern side of San Clemente island. San Diego harbor has been 
resurveyed, and a bar found off the entrance; the currents of Santa Barbara channel have been 
observed. 

The tidal stations have been kept up at San Diego, San Francisco, and Astoria, and Siadirs- 
tions made with the self-registering gauge at all of them. ; 
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The following maps and sketches belonging to these sections have been completed during the 
year: Anacapa and part of Santa Cruz, San Francisco entrance, Shoalwater bay extension, New 
Dungeness harbor, Port Ludlow, Port Gamble, Steilacoom harbor, and Bellingham bay. The 
following have been engraved: §. Farallon island, Alden’s reconnaissance, upper sheet, and 
cotidal lines of the Pacific; and the engraving of Anacapa island, San Francisco entrance, Port 
Ludlow, Bellingham bay, Steilacoom harbor, and Port Gamble, is in progress. 


ESTIMATES. 


As the prices of all commodities and of labor increase in our country, the amount of work 
which we can execute for a given appropriation is of course diminished. The present scale of 
the appropriations does not quite meet this increase, and may fall so far short of it as to require 
a new appeal in regard to it. This I shall of course avoid, if it is at all possible. The expenses 
of the parties in the sections on the Gulf of Mexico are also considerably greater than on the 
Atlantic coast. 

The estimates for the next fiscal year are exactly the same as for the past, and suppose the 
same aid which is now furnished under the law by the War and Navy Departments, in the detail 
of officers for the land work and hydrography respectively. 

The amounts thus estimated, and those appropriated for the present fiscal year, are given in 
parallel columns, as follows : 








Estimated | Appropriated 
Object. for fiscal year | for fiscal year 
1857-58. 1856-57. 





For survey of the Atlantic and Gulf coast of the United States, (including compensation to 
Superintendent and assistants, and excluding pay and emoluments of officers of the army 
and navy, and petty officers and men of the navy employed on the work,) per act of March 


Sia BAS ce eed OES er be teen Cae RS Chel Lee ea te ete Leena fobs ai eee $250, 000 $250, 000 
For continuing the survey of the western coast of the United States, per act of September 
DOP LEO S roe a nee Se oe ce ae et eee nes = een Smee ees Meee cree ao ete = oe ener eee ne 130, 000 130, 000 


For continuing the survey of the Florida reefs and keys, (excluding pay and emoluments of 
officers of the army and navy, and petty officers and men of the navy employed on the 





work:)“peractior March 3, “1649 0 S25 Sok eee eee secs ces n ces ctor ane cet san se ae aac 40, 000 40,000 
For running a line to connect the triangulation on the Atlantic coast with that on the Gulf 

of Mexico, across the Florida peninsula, per act of March 3, 1843_....._-...--...------- 15, 000 15,000 
For publishing the observations made in the progress of the survey of the coast of the United 

States, per act of March 3, 1843_..------.-.-~---------------------------+--------+--- 15, 000 15, 000 
For repairs of the steamer ‘‘ Walker,’’ and of the sailing schooners used in the survey, per 

Coe Marci 2) Nab eeres PSUS S22 SEPSIS DL SOS SS ee 15, 000 15, 000 


For fuel and quarters, and for mileage or transportation for officers and enlisted soldiers of the 
army serving in the Coast Survey, in cases no longer provided for by the Quartermaster’s 
départment (per act or Aueust/Slplss2eseb scene oe lee Ss ae. BSE SSA oe SSeS 10,000 10, 000 








ESTIMATES IN DETAIL FOR THE FISCAL YEAR 1857--’58. 


General expenses for all the sections, namely: rent; fuel; materials for drawing ; 
engraving and printing, and ruling forms; binding; transportation of instru- 
ments; maps and charts, and for miscellaneous office expenses; and the purchase 
of new inateieen tas auth: maps,,and charts,;. «tse ‘didebe wie: pbc biepen kee $19,000 
Section I. Coast of Maine, New Hampshire, Malenstecatics ong Abide Soleo: 
FreLp-work.—To continue the primary triangulation in Vaine, east of the Penobscot, 
to include Humpback, and to measure the base of verification on Epping plains, 
and make the necessary astronomical and magnetic observations connected with 
them ; to extend the secondary triangulation from the Kennebec eastward, and to 
commence that of Penobscot bay; to continue the topography of Casco bay and 


THE UNITED STA'TES COAST SURVEY. 25 


the Kennebec river ; to continue the hydrography of Casco bay and of the 

Kennebec, and to commence that of Penobscot bay ; to continue the topography 

of the shores of Cape Cod bay ; to complete the hydrograpny of the approaches to 

Massachusetts bay, and the deep-sea work between the coast and George’s Bank, 

and of Cape Cod bay ; to continue observations of tides and currents at stations in 

the section, and to take views requisite for charts. Orrice-work.—To make 
_ reductions and computations required ; to continue the drawing of the coast chart 

of Maine and New Hampshire, and commence the engraving of the lower sheet ; 

to commence the drawing of Casco bay and of the mouth of the Kennebec ; to 

complete the drawing of Massachusetts bay, and to commence that of the seashore 

of Cape Cod peninsula, and to commence the off-shore chart between the coast of 

Massachusetts and George's Bank; to complete the engraving of eastern series 

No. 1, and to continue that of No. 2; to continue the engraving of the finished 

chart of Portland harbor, to commence that of Casco bay, and preliminary sketches 

IE Bal SUSELAT OG 0S ca I Sie eTE TL wo U esa he. ocd heG yd thas ations one ly acelin ddbaeuek’ $41,000 
‘Srorron Il. Coast of Connecticut, New York, New Jersey, Reinwndns and Dela- 

ware.—To continue the triangulation, topography, and hydrography of the 

Hudson ; to execute verification work in the section, and to continue observations of 

tides and currents; to continue the drawing and engraving of the Hudsmriver sheets, 

and of the necessary comparative maps; to complete the eastern and middle sheets, 

south side of Long Island ; to commence the drawing of a combined series of Long 

Island sound and the ocean shore, and preliminary sketches for the section, will 

I Bek o's is d2G.s Hs vis eb ERs pve sss cine so N60 p He dbn vika dle dfiglede dab ods gaye sounigdowevees 8,000 
Section III. Coast of Beastie, Maryland, and Virginia. Firtp-worx.—To make 

the astronomical and magnetic observations requisite at stations in the section ; 

to complete the triangulation of the York river, and to commence that of the 

Potomac ; to complete the topography of the Chesapeake, and to continue that of 

the Rappahannock, York, and James rivers, and of the outer coast of Maryland 

and Virginia ; to continue the off-shore hydrography of the section, and that of 

the James and York rivers. O¥F¥IcE-workK.—To make the reductions and compu- 

tations required by the field-work ; to continue the drawing of the lower series of 

the charts of Chesapeake bay, of the series of James and Rappahannock, and York 

rivers, and to execute the sketches of the section; to continue the engraving of 

Chesapeake bay Nos. 1 and 2, of Rappahannock river Nos. 1 and 2, of James river 

ee cena) ANd of Yor ke:river ; Will Tequire . ...s0cisesiagedtenscdecasndeomiens ogee vecwes 25,000 
Section IV. Coast of Virginia and North Carolina. Frmeup-worx.—To make the 

astronomical and magnetic observations required at stations in the section; to 

measure bases of verification ; to continue the triangulation of Pamplico sound ; 

to complete the secondary connection with the Chesapeake triangulation ; to com- 

plete the junction with the Cape Fear triangulation ; to continue the topography 

north of Currituck sound, and of the sounds south of Beaufort to the Cape Fear ; 

to continue the hydrography south of the line of the two States, south of 

Ocracoke Inlet, and from Cape Lookout south to Beaufort ; to continue observations 

of currents in the Gulf stream. Orrice-work.—To make the necessary reductions 

and computations; to continue the drawing and engraving of the seacoast of 

North Carolina south of Hatteras; of Albemarle sound No, 1; to complete the 

engraving of Albemarle sound No. 2, and of the Cape Fear, from the entrance to 

Wilmington ; and to draw and engrave the sketches for the section will require.. 30,000 
taro V. Coast of North and South Carolina and Georgia. FIELD-worK. +aiBe 

continue the triangulation south from Lockwood’s Folly, connecting the topog- 


raphy with it; to continue the main triangulation south from St. Helena sound, 
4cs 


> 
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over the Hunting Islands, and north from Charleston towards Bull’s bay ; to com- 
plete the triangulation of Wassaw, Ossabaw, Sapelo, and St. Catherine’s entrances 
and approaches ; to complete the topography of the shores of South Edisto and. 
the Dawho rivers of St. Helena sound, of the Hunting Islands ; of Sapelo and 
Ossabaw entrances, of St. Mary’s and Fernandina harbor ; to continue the hydrog- 
raphy of the ocean coast, north from Charleston to Cape Roman ; to complete the 
hydrography of Brunswick and its approaches, of Sapelo, Ossabaw, Wassaw, and 
St. Catherine’s entrances ; to continue tidal observations in the section, and current 
and other observations in the Gulf stream off the section. Orrice-worx.—To 
make the requisite computations ; to continue the drawing of the coast chart south 
of Charleston, and to complete the drawing and engraving of the preliminary 
coast chart between Charleston and Tybee entrances ; to complete the drawings and 
engravings of preliminary charts of St. Helena sound and South Edisto river, of 
Port Royal entrance and Martin's Industry, of Doboy and St. Simon’s entrances, 
and of Darien and Brunswick harbors, of St. Mary’s entrance and Fernandina 
harbor, and the sketches of the section, will require...... ..ccccscecesseececeseeeceeeeneces $33,000 
Section VI. Reefs, keys, and coast of Florida.—(See estimate for appropriation for 
those special objects. ) | 
Section VII. Coast of Florida. Yre~p-worx.—To make the necessary astronomical 
and magnetic observations at the stations; to continue the triangulation south- 
ward from Waccassassa bay and northward from Cedar keys ; to connect the trian- 
gulation of St. Mark’s and Apalachicola harbors, and to complete the approaches 
to Pensacola bay ; to continue the connection of St. Joseph’s bay ; to follow these 
triangulations by the necessary topography; to continue the hydrography of 
Waccasassa bay, St. Martin’s reef and approaches ; to complete that of Apalachi- 
cola harbor and approaches, and of St. George’s and St. Vincent’s sounds ; to con- 
tinue that of Pensacola harbor ; to make the requisite tidal observations for the 
section. Orrice-work.—To make the reductions and computations; to continue 
the chart of approaches to Cedar keys, Waccasassa bay, and St, Martin’s reef; 
to draw the charts of St. Mark’s and Apalachicola harbors, and to commence their 
engraving ; to commence the chart of Pensacola harbor, and to draw and engrave 
the sketches:for the section; will require si... 3 ii... ce RT a a baa 35,000 
Section VIII. Coast of Alabama, Mississippi, and Louisiana. Firip-worxk.—To 
extend the triangulation of Chandeleur sound and islands to the mouth of the 
Mississippi ;-to- complete the triangulation of Atchafalaya, Cote Blanche and Ver- 
milion bays, and to commence that of Calcasiex bay; to complete the topography 
of part of Lake Pontchartrain and of the neck between the lakes and the Missis- 
sippi; to continue the topography of Atchafalaya bay and its dependencies, and 
of Calcasieu bay ; to complete the hydrography of Lowisiana sound and of Lake 
Borgne, and the off-shore work Gonnected with it; to continue the deep-sea sound- 
ings of the Gulf of Mexico in this vicinity; to make the necessary observations 
for tides, currents, and temperatures. OFrrice-worK.—To make the reductions and 
computations of the work of the section; to continue the drawing of the series of 
Mississippi sound charts, preliminary and finished, and of the preliminary chart. 
of approaches to the Mississippi delta; to commence the drawing of Atchafalaya 
bay and its dependencies; to engrave Mississippi sound No. 2, and to commence 
that of Chandeleur sound, and the off-shore chart of this part of the coast; and to 
engrave the sketches required for the section, will require............ceceesseeeeeeseneees 33,000 
Srotion IX. Coast of Louisiana and Texas. re.p-work.—To extend the main 
triangulation southward and westward of Matagorda bay and its dependencies, 
and to make the necessary astronomical and magnetic observations connected with 
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it; to make the secondary triangulation and topography connected with this; to 

execute the hydrography from the head of Matagorda bay southward and west- 

ward, and to execute off-shore soundings in the section. Orrice-work.—To make 

the reductions and computations of the section; to continue the drawing and 

engraving of the coast chart south and west of Galveston bay, and commence that 

of the off-shore or general chart of the same part of the coast; and to execute 

Semone tor the section, Will require......0csc cic liseecedescs beeseceudassesseeaecsdaees $26,000 
Sections X anp XI. Western coast—California, Oregon, contd Washington.—(See esti- 

mate for special appropriations as provided for last year.) 


Total, exclusive of Florida reefs and keys, and of Western Coast. ....sccccecesseess 250,000 





The estimate for the Mlorida reefs, keys and coast, and for the Western Coast, is intended to 
provide for the following progress: 

Srotton VI. fee/s, keys, and coast of Florida. Fre.ip-worx.—To continue the trian- 
gulation of the keys and reefs outside from Key Vacas eastward, and from Key 
ftodriguez westward, to connect the base at Cape Sable with the triangulation of 
the keys, and probably to extend the triangulation from Cape Sable towards 
Shark river ; to continue the topography of the keys eastward from Summerland’ s 
Key, following the triangulation, and westward from Key Rodriguez, or to execute 
that of Cape Sable Prairie and its vicinity; to extend the hydrography eastward 
from Loggerhead Key, and westward from Key Largo. Orrice-work.—To make 
the necessary computations and reductions; to continue the drawing and engray- 
ing of the preliminary and finished charts of the Florida reefs ; to complete the 
drawing and engraving of the chart of St. John’s river, and preliminary sketches 
ET a ale Be ae De Be i ery is po cer ee ee $40,000 

Sxctions X and XI. California, Oregon, and Washington. Fririp-worx.—To con- 
tinue the main triangulation north from Sonoma mountain, and south from 
Monterey ; to extend the triangulation near San Pedro, and on the shores of the 
channel of Santa Barbara, and to the islands; to continue the triangulation of 

Washington sound, and of the islands between the Straits of Rosario and of Haro; 
to continue the triangulation of harbors in Admiralty inlet, Puget’s sound, and 
Hood’s canal; to complete the topography of San Pablo bay, the Straits of 
Karquines, and other dependencies of San Francisco bay; to extend that of the 
coast south of Monterey; to continue that of the main shores near San Pedro and 
Santa Barbara; to sontinue that of the harbors of Puget’s sound and Washing- 
ton sound, in conn tion with the work of triangulation ; to complete the hydrog- 
raphy of San Francisco bay and its dependencies; to continue that of the coast 
south and north of San Francisco, near San Pedro; Santa Barbara channel, and 
in Puget’s sound and its dependencies. Orrice-work.—To make the computa- 
tions and reductions; to continue the drawing and engraving of the finished 
chart of San Francisco bay, and to complete the preliminary chart; to draw 
and engrave the harbor charts resulting from the surveys, and to continue the coast 
chart north and south of San Francisco; to continue the engraving of the chart 
of Washington sound; of the harbors of Puget’s sound; and the sketches required 


I ROOUIOTE Will TE WITS... eee aa eU Tee TENT Tee Ue eet a UU RE 130,000 
For running a line to connect the triangulation on the Atlantic coast with that on 

the Gulf of Mexico, across the Florida peninsula, per act of March 3, 1843.......... 15,000 
For publishing the observations made in the progress of the survey of the coast of the 

Rnrved Miates, per dct of March’'3; T8432 Se ieee ede ee ds 15,000 


For repairs to the steamer ‘‘Walker,’’ and of the sailing schooners used in the 
MUMMIES BCG OL DIBTCH 2, L853 .006ccccccnesercses sce cedorcetascdvccceversrsncecuscensseteauacs 15,000 
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For fuel and quarters, and for mileage or transportation of officers and enlisted 

soldiers of the army serving in the Coast Survey, in cases no longer provided for 

by the Quartermaster’s department, per act of August 31, 1852..............ceeeeeenes $10,000 

The amounts of these several estimates are identical with those for the same class of expendi- 
tures appropriated last year. 

A detailed statement of work executed within the surveying season, arranged according to 
geographical sections, will now be given, followed by an account of the work at the Coast Survey 
office in Washington. 


SECTION I. 


FROM PASSAMAQUODDY BAY TO POINT JUDITH, INCLUDING THE COAST OF THE STATES OF MAINE, NEW 
HAMPSHIRE, MASSACHUSETTS, AND RHODE ISLAND.—(Sxercurs A, Nos. 1—4.) 


The operations in this section, of which an account is given in this chapter, are the following: 
1. The reconnaissance of a base of verification on Epping plains, in Maine, near the eastern end 
of the primary triangulation, and for the triangulation itself to the boundary. 2, The extension 
of the primary work, and the astronomical and magnetic observations connected with it, by the 
occupation of Saunders and Mount Desert stations, in Maine. 38. The secondary triangulation 
of the Kennebec river and eastward. 4. The topography of Cape Small Point and of the en- 
trance of the Kennebec. 5. The topography of Portland city and its environs. 6. The topog- 
raphy of Duxbury, Massachusetts, near Plymouth. 7. The continuation of the topography of 
Cape Cod peninsula. 8. The resurvey of the shores of Martha’s Vineyard and of Muskeget chan- 
nel, Massachusetts. 9. The hydrography of the entrance to the Kennebec river, and completion 
of that of Casco bay, Maine, and of Ipswich and Annis Squam harbors, Massachusetts. 10. The 
hydrography of Massachusetts bay, in-shore and off-shore from Cape Cod, and seaward to 
George’s Bank. 11. The hydrography of Nantucket sound and vicinity. 12. The continuation 
of tidal observations in Boston harbor. 

The work in this section has been vigorously pressed forward, and the full number of parties 
has been employed which the appropriation permitted, for as long a time as the means or the 
season lasted. The progress made is quite satisfactory. 

Reconnaissance.—The reconnaissance for the extension of the primary triangulation eastward 
has been completed. Assistant C. O. Boutelle, aided by Lieutenant J. C. Clark, U. 8. A., 
resumed the examination of lines, after his return from Section V, and determined the scheme 
shown in sketch-A, terminating just beyond the northeastern boundary, in a line joining Cham- 
cook, on Passamaquoddy bay, with a station on Grand Menan island. 

In July, I visited in person the site selected on Epping plains for a base of verification, the 
only practicable one which the reconnaissance of Major Prince and Assistant Boutelle had 
developed, The grading of this base will not be an easy task, but its ready connection with the 
triangulation, (sketch A;,) and its admirable position so near the end of the work, make up for 
considerable disadvantages in other particulars. I have accordingly taken steps to ascertain the 
cost of grading, and to prepare for measurement next season, if the appropriation will permit. 

The points selected on the first reconnaissance for the primary series, Western Ridge, Moose- 
i-bec, proved, on close examination, not to be intervisible, and not to be easily rendered so; and 
Howard, on Buck’s harbor, Machias bay, (sketch A,) was substituted for Moose-d-bee in the 
primary series. 

There are now but five stations to be occupied in the primary series to carry it to the boundary. 
The ends of the base, and the special points selected for connecting the base and primary stations, 
will be occupied with the smaller instruments of the survey. I prefer to continue the policy 
heretofore explained in regard to this matter, namely, to keep the primary triangulation in 
advance of all the rest of the work, and to give as much time and personal service to other sec- 
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tions of the survey as is compatible with this view of my duties in Section I, in completing the 
primary triangulation. 

_ Primary triangulation.—The party under my immediate direction was organized for work in 
this section on the Ist of June, and placed in charge of Assistant George W. Dean. Saunders 
mountain, in the township of Dedham, Hancock county, Maine, was occupied. as a connecting 
_ link between the primary and secondary triangulations. The operations, confined mainly to 
geodetic and magnetic observations necessary at a subsidiary station, occupied the party until 
the 16th of July. 

Preliminary arrangements having been made in the usual manner by Mr. Thomas McDonnell, 
the measurement of horizontal angles was commenced by Assistant Dean, on the 23d of June; 
and the weather proving highly favorable for progress, satisfactory determinations were made 
of angles connecting Saunders with five primary and the same number of secondary stations. 
Seven hundred and forty observations were thus made with the thirty-inch theodolite, (C. 8. No. 
1.) Vertical angles were measured upon all the signals by three hundred and forty observa- 
tions with the eight-inch Gambey theodolite, (C. 8. No. 57,) and one hundred and forty measure- 
ments with the Ramsden micrometer of the thirty-inch theodolite. 

The observations for magnetic declination and intensity were.made by Assistant Dean upon a 
plateau near the base of the mountain, (Saunders,) distant about half a mile, in a southwesterly 
direction from the geodetic station. Two hundred observations for declination were made on 
four days; two sets for horizontal intensity and moment of inertia, on two days, and four sets 
for determining the dip of the magnetic needle. The instruments used were the declinometer, 
D. 22, (C. 8. No. 1,) and the ten-inch dip-circle (C. 8. No. 4.) 

Mr. Dean was assisted in making the arrangements necessary for posting the -heliotropers, 
and in geodetic observations, by Lieut. J. D. Bingham, U. 8. A., assistant in the Coast Survey, 
and during part of the time occupied at the station, by Sub-Assistant Stephen Harris. The aid 
of the party, Mr. James H. Toomer, assisted in the magnetic observations. 

On completing the observations at Saunders, the party was transferred to the primary station, 
Mount Desert island, on the coast of Maine, where I rejoined it personally early in September. 
The station is on the eastern side of the island, and within three miles of the ocean. 

Astronomical observations at Mount Desert.—The azimuth of the lines connecting this station 
with others in the primary triangulation was determined from ten sets of observations upon 
Polaris, when near its eastern elongation, and five sets upon 2 Urse Minoris. These 
observations were referred, as usual, to an elongation mark, which was established at a point 
about four miles from the station. Hach set consisted of five pointings upon the star, with the 
telescope direct, and the same number, telescope reversed, in connection with twelve sets of 
observations upon the mark, telescope direct and reversed. 

The observations for latitude and time were made by Sub-Assistants Edward Goodfellow and 
Stephen Harris with the same instrument, in continuation of tlie investigations relating to per- 
sonal equation as affecting observations with the zenith telescope. Those of Mr. Goodfellow for 
latitude consisted of one hundred and seventy-two sets upon thirty pairs of stars with the zenith 
telescope, (C. 8S. No. 5.) The value of one revolution of the micrometer of the instrument was 
determined by a hundred and seventy-eight observations upon the circumpolar star, 51 Cephet, 
near its eastern elongation. 

Thirty observations were made with the micrometer upon a collimator adjusted to a sidereal 
focus, for determining the value of graduations on the level of the zenith telescope. 

The observations for latitude by Sub-Assistant Harris consisted of one hundred and eighty- 
nine sets upon thirty-two pairs of stars. He made also one hundred and ninety-four observa- 
tions upon Polaris near its eastern and western elongations for value of micrometer, and 
twenty-five observations upon a collimator for value of the level graduation. 

The stars observed for latitude were, as far as practicable, selected from the Greenwich Twelve 
Year Catalogue, and the same. pairs were observed by Mr. Goodfellow and Mr. Harris. The 
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time requisite for the latitude and azimuth observations was determined by one hundred and 
twelve transits of high and low stars with the Wurdemann portable transit, (C. 8. No. 10.) 

Geodetic observations. —These were somewhat impeded by the prevalence of fogs and by con- 
tinued rains and cloudy weather, but were completed by the 14th of October, and before the 
closing of the astronomical work. 

Twenty points were observed upon from Mount Desert, including eight primary and eight 
secondary signals; three light-houses (sketch A, No. 1) and the elongation mark already men- 
tioned as the point to which the azimuth observations were referred. 

The range of the longest line, namely, that connecting Mount Desert with Western Ridge 
station, is about fifty-nine miles. Three others of the lines observed during the season ranged 
between forty-five and fifty miles in length. 

Besides those connecting the regular stations in the series of horizontal angles, observations 
were made to include also the highest peaks of Mount Katahdin and Passadumkeag mountain, 
which will serve to fix the directions of those prominent geographical features. 

The number of observations made previous to the 14th of October, in the measurement of 
horizontal angles with the thirty-inch theodolite, was fifteen hundred and seventy-five. 

In these and other duties pertaining to the regular operations of my party, I was ably assisted, 
as heretofore, by Mr. Dean. 

Vertical aigtls connecting with fourteen stations, were measured by Assistant Dean and Sub- 
Assistant Harris. For this purpose two bent tea: and thirty observations were made with the 
Gambey circle, and a hundred and fifty measures with the Ramsden micrometer, used in the 
early part of the season at Saunders station. 

The area covered by the season’s work of primary triangulation, estimated in the ordinary 
way, is about eleven hundred square miles. 

Magnetic observations.—The geological formation of Mount Desert is sienite intersected with 
veins of quartz and occasional trap dykes of greenstone. Iron ore has been found upon its 
flanks, and the geological features presented at the summit led to the supposition that the mag- 
nets might be affected by local attraction. Arrangements were made accordingly for determin- 
ing the magnetic elements in the immediate vicinity of the geodetic station, and also near the 
village of Southwest Harbor, distant about five miles in a southwest direction from the summit 
of the mountain. The observations near the geodetic station were made by Assistant Dean and 
Sub-Assistant Goodfellow, and consisted of one hundred and seventy-five for declination on four 
days, two sets for horizontal intensity and moment of inertia, and four sets for dip. The mag- 
netic observations at Southwest Harbor were conducted by Sub-Assistant Harris, aided by Mr. 
Jas. H. Toomer. Two hundred and thirty observations were made by them, for declination, on 
five days, two sets for horizontal intensity and moment of inertia, and two sets for dip. 

The instruments used at both stations were the declinometer D. 22, (C. 8. No. 1,) and dip- 
circle, (C. 8. No. 4,) previously in use at Saunders station. 

Meteorological observations.—The usual meteorological journal was kept during the season by 
Mr. R. E. Evans, one of the aids in my party. Observations for temperature were recorded in 
three hundred and four separate entries, and an equal number were made for the evaporating 
point. 

Two hundred and eighty-three readings of the barometer (Green, No. 910, and Dent’s aneroid, 
No. 8,520) were also recorded, with remarks on the prevailing winds and other conditions affect- 
ing the state of the atmosphere in the locality of the geodetic station. 

Lieut. J. D. Bingham, U.S. A., assistant in the Coast Survey, who had joined my party early 
in the season, remained with it during the work at this station. The requisite observations 
having been satisfactorily concluded by the middle of October, I engaged personally, by request of 
the Commissioners on Harbor Encroachments, in the examination of progress made by the several 
parties then engaged in the survey of New York harbor and its vicinity. Assistant Dean and 
Sub-Assistant Goodfellow proceeded, under my instructions, to reorganize parties for the 
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telegraphic determination of longitude between Montgomery, Ala., and Mobile. Lieutenant 
Bingham has since reported to Assistant H. L. Whiting, for duty in Section V, and Sub-Assist- 
ant Harris has been assigned to the party of Assistant J. E. Hilgard, in Section VIII. 

Within the year the computations for latitude and magnetic determinations at Ragged Mount 
station, and all the computations depending upon the work executed by my party at Mount 
Harris in the following autumn, have been completed and deposited in the office. 

Secondary triangulation.—The work on the Kennebec river has been continued above and to 
the eastward of Bath by Lieutenant A. W. Evans, U.S. A., assistant in the Coast Survey, and 
Sub-Assistant Benjamin Huger, jr. The occupation of some of the stations established last year 
was commenced in July, the observations being, however, much impeded in the latter part of 
that month by thick fogs and easterly storms. Certain stations near Bath were first reoccupied, 
and then lines were opened for carrying the triangulation up the Kennebec, and for extending 
it eastward on the Sheepscot river. The work was carried in this direction about ten miles. 
Several new stations were established, and a position selected from which to connect the series 
going up the Kennebec with that of Sheepscot river. . 

The plan adopted at the outset for conducting the secondary triangulation in this section is 
still adhered to, a series of first and second order triangles being established, the former well 
conditioned, and connecting with a tertiary series, intended to furnish points for the plane-table. 
The tertiary work upon the Kennebec was executed by Sub-Assistant Huger, aided by Mr. G. E. 
Humphries. In the progress of the season’s operations, numerous points and several elevations 
were determined by Lieutenant Evans, and furnished for the use of the topographical party of 
Assistant I. Hull Adams, when engaged at the mouth of the Kennebec and in its vicinity. 

In the joint work of Lieutenant Evans and Sub-Assistant Huger fourteen stations were occu- 
pied, and one hundred and thirty-nine angles measured upon seventy-four objects, by one thousand 
two hundred and eighty-one observations. 

The measurements connected with the tertiary work were concluded on the 17th of September, 
after which Sub-Assistant Huger engaged in the erection of signals and in reconnaissance for 
carrying the work eastward. Advantage was taken by Lieutenant Evans and Sub-Assistant 
Huger, during intervals unfavorable for field-work, to complete the office-work depending upon 
the operations of their parties in Sections V and VII. 

Operations were discontinued on the Kennebec at the end of October, when immediate prepa- 
rations were made for the return of the schooner Hassler and the party of Lieutenant Evans to 
the coast of Georgia. Sub-Assistant Huger has since been assigned to duty in the party of 
Assistant Boutelle, to be engaged in prosecuting the primary triangulation northward of 
Charleston, 8. C. 

Ten volumes, containing the computed results of the secondary triangulation conducted by 
Assistant C. O. Boutelle in Casco bay, and from Saco river to the Kennebec, have been completed 
by him within the present surveying year and deposited in the archives. 

Topography, mouth of Kennebec river, Maine.—A plane-table party was organized for this 
work by Assistant I. Hull Adams early in July, and continued in the field until the 10th of 
October. The survey was commenced at Cape Small Point,-and the sheet includes the southern 
part of that peninsula, with the details requisite to fill up the outline traced by Assistant 
Gilbert in 1854. Proceeding from thence in an easterly direction, Assistant Adams traced the 
shore-line of the main to Hunniwell’s Point on the western side of the Kennebec, and both 
banks of that river upwards to a distance of a mile and a half from the entrance. Seguin 
island, lying off and due south of the entrance, and the islands at the mouth of the Kennebec, 
are also included in the topographical sheet. 

The shore-line of the main and of the islands was furnished, as required, to the hydrographic 
party of Lieut. Comg. Trenchard. 

Mr. Adams was assisted during the season by Mr. H. 8. Duval. The work here noticed was 
executed after that to be referred to, as prosecuted early in the season by Assistant Adams on 
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the Rappahannock, and his preparations are already complete for resuming the topography on 
that river. 

Topography of Portland.—After the return of Assistant A. W. Longfellow from duty in the 
schooner Meredith, as will be noticed under Section V, his party completed the topography of 
Cousin’s island, in Casco bay, and commenced the plane-table survey of the environs and city of 
Portland. ‘‘ This work was very tedious, from the numerous interruptions and delays in the 
crowded streets ; but the result is a very accurate plan of the city, showing the actual location, 
and size, and shape of the buildings.”’ 

‘Tn surveying the environs, all conspicuous objects in the city were determined in position 
before running out the streets; and these, in addition to the triangulation signals, furnished 
numerous test points, which gave the most satisfactory means of comparison. The streets were 
first chained, to determine their length, width, and the angles of intersection with others, and 
afterwards for the purpose of determining in position the houses and other features of detail.’’ 

‘Tn these operations an aggregate linear distance of seventy-three thousand four hundred 
and twenty metres was chained, exclusive of offsets, or forty-five and six-tenths statute miles.”’ 

“The aggregate length of the streets within the city limits, as shown on the map, is forty 
miles, and the number of separate buildings three thousand eight hundred and ten, exclusive of 
blocks of stores and other gpa bp ranges. The length of wharf line, determined on the 
harbor, is seven and a half miles.’ 

The survey of the city nearly completes the data for the publication of the finished chart of 
Portland harbor, but the completion of contouring in the environs was not found practicable 
within the season. It will be resumed and finished as soon as possible in the ensuing year. It 
has been found by several trials more economical as well as more satisfactory to make regular 
surveys of the cities than to rely upon local maps. 

Assistant Longfellow expresses his obligations to the Hon. James T. McCobb, mayor of 
Portland, for courtesies extended, and prompt attention in furnishing means to facilitate the 
operations of his party. He mentions also in terms of commendation the activity and efficiency 
of the aid in his party, Mr. N. 8S. Finney. 

The schooner Meredith had been kept in good repair throughout the season, and in the middle 
of November sailed for the coast of Georgia, where Mr. Longfellow is under instructions to 
commence the topography of Sapelo entrance. 

Mr. Finney has been assigned to the charge of a party to act in concert with that of Sub- 
Assistant Bagwell in the schooner Joseph Henry for the execution of the topography southward 
from Cedar keys, Florida, and his preparations will shortly be completed for that duty. 

Five sheets of tracings of the shore-line of Casco bay, east of Portland, were furnished during 
the season by Assistant Longfellow, for the use of the party of Lieut. Comg. Trenchard while 

engaged in the hydrography of Portland harbor. 

The computations of his field-work of Section V were completed and duplicated in the course 
of the summer, and have been deposited in the office by Mr. Longfellow. 

The schooner Meredith, being at anchor in Portland harbor on the morning of the 12th of 
October, was happily the means of saving the lives of some fishermen, whose boat was swamped 
in the attempt to reach their own vessel. The sailingmaster of the Meredith, Mr. John T. 
Hopes, with one of the hands, promptly pulled out and fortunately succeeded in thee rescue. 

Topography of Duxbury, Massachusetts—Commencing at the limit reached in this vicinity in 
a former season, Assistant R. M. Bache made a proper connection with his sheet of Plymouth 
bay, and set up the necessary signals for continuing the plane-table work. These preliminaries 
were completed at the end of July. The plane-table work was then carried forward in the 
direction of Marshfield. The sheet, which occupied the party until the Ist of October, includes 
the town of Duxbury. Within its limits, twenty-three miles of shore-line and nineteen miles 
of roads were surveyed, and proportionately a large aggregate of detail in the included area of 
four square miles. The work was advanced about halfway towards Marshfield, and the 
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natural features at the point reached are such as to present no obstacle to its rapid continuance 
in that direction. 

The preparations of Assistant Bache have been completed for his return to Section VIII. 

Topography of Cape Ood Peninsula.—Sub-Assistant C. T. Iardella completed as soon as 
practicable the inking of his topographical sheets executed in the winter and spring on the 
Florida keys, and early in July commenced a resurvey of Monomoy Point. This was carefully 
made, and the result showed that the point had made to the southward about sixty metres, 
while a corresponding length had been washed away from the western side. The northern 
point proved to have extended nearly eighty metres since the first survey was made. It was 
also found that the long narrow shoal inside of the ‘‘ Powder Horn’’ had gained about a 
hundred metres in length and breadth. 
_ On the 2d of August, Sub-Assistant Iardella commenced near Orleans joining his sheet with 
previous work of Assistant H. L. Whiting and the late Assistant Gliick. Working to the 
‘southward, he completed the details requisite to fill the space intervening between Orleans and 
Nausett harbor. The operations of the party were discontinued on the 10th otf October, with 
the following results : 
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The shore line comprises the several features of ponds and creeks, and the marshes in the 
vicinity of Nausett harbor. That portion of the peninsula embraced in the topographical sheet 
of this season is for the most part destitute of upland vegetation, but abounds in peat swamps. 

The arrangements of Sub-Assistant Iardella have been made for an early return to the Florida 
keys (Section VI) with the schooner Agassiz. 

Resurvey on shores of Vineyard sound and Muskeget channel.—In order to ascertain the extent 
of changes known to have been occasioned by the action of the sea in the southeastern part of 
the Vineyard sound, an examination has been made by Assistant H. L. Whiting in that 
vicinity, including also the shores of Muskeget channel. His resurvey commenced as early as 
the nature of the season would admit, and was carried on at intervals of favorable weather until 
its completion on the 8th of May. 

The natural changes which were found to have occurred were at once reported to the office, 
with the sheet containing the revised shore lines, and have been presented in the new edition of 
the chart of Muskeget channel (Sketch No. 6) accompanying my report of last year. 

I subjoin entire in the Appendix (No. 13) the report of Assistant Whiting in reference to the 
character of the changes developed in his resurvey. He was previously engaged in the 
verification of work in Section III, and is now employed in the execution of topography for the 
Commissioners on Harbor Encroachments, to be noticed under the head of Section II. 

Three topographical sheets of work executed last season have been sent to the archives by 
Assistant Whiting, viz: vicinity of Hyannis and Bass river; north shore of Cape Ann, 
including Essex river and Rowley river, with part of Plum island, to Newburyport. These 
maps are on the scale 55h5y. 

Hydrography of Kennebec river, Maine. —Soundings were commenced by the party of Lieut. 
Comg. 8. D. Trenchard, U. 8. N., Assistant in the Coast Survey, with the steamer ‘‘ Vixen”’ 
and her boats, on the 2d of Oetaberi at Cape Small Point, and from thence the work was carried 
directly eastward to the entrance and up the Kennebec to a line abreast of Cox’s Head. Seguin 
island, lying off the entrance of the river, is within the limits of the hydrographic sheet. 

The following is extracted from the general report of Lieut. Comg. Trenchard: 

‘‘The Kennebec river may be entered either to the eastward or northward of Seguin island. 
The western passage is wider, and, for working in, may be considered preferable; but deeper 


water can be carried in from the Sintin etl between White Ledge and the ‘ Whale’s Back,’ 
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which is a small rock lying to the southward of Salter’s island. Both channels may be deemed 
good for vessels of any class, the least depth in one being from twenty-four to twenty-seven feet, 
and there is in the other over thirty feet at ordinary low water. The shoalest water was found 
between Wood island and White ledge.’’ 

‘‘Qpposite Pond island, and at about two-thirds of the distance in a direction towards the 
southern point of Salter’s island, lies a rock, upon which, at extreme low tide, there is but 
eighteen feet water, and at times the sea breaks on it. I would recommend that a buoy be 
placed on this rock, and another upon White ledge, about three-quarters of a mile to the south- 
ward of Seguin island; and that buoys be placed also upon the other ledges to the southward 
and westward, upon which the sea breaks in rough weather.’’ 

In prosecuting the work off, and in the entrance to the Kennebec, four hundred and fifty- 
three miles were run in making five thousand eight hundred and fourteen soundings. Seven 
hundred and ten theodolite and a hundred and twenty sextant angles were observed. Fourteen 
miles of shore line were furnished by Assistant I. Hull Adams, in charge of the topographical 
party for hydrographic purposes. 

The tide-gauge used for the reduction of soundings was located at the wharf of Hunniwell’s 
Point, and arrangements were made for continuing the observations after the steamer ‘‘ Vixen”’ 
left the river with the party, for the purpose of establishing a plane of reference. 

Lieut. Comg. Trenchard, as before mentioned, returned by the way of Portland to New York, 
and was soon after transferred to the command of the surveying schooner ‘‘ Gallatin.’’ His 
preparations are now nearly complete for resuming hydrographic duty in Section V. 


The steamer ‘‘ Vixen’’ was reassigned to Lieut. Comg. Berryman, on the return of that 


officer from the special service upon which he had been detailed, by the Hon. Secretary of 
the Navy, in the United States steamer ‘‘ Arctic.’’ 

Hydrography of Casco bay, Maine.—Lieut. Comg. Trenchard, in the steamer ‘‘ Vixen,”’ 
reached Portland on the 16th of September; but, in consequence of bad weather, was unable to 
commence the soundings requisite to continue the hydrography of Casco bay until the 24th, 
when the work was taken up at the eastern point of Great Jebeig island, and carried westward, 
between it and Little John’s and Cousin’s islands, to a junction with the northeastern limits of 
work previously completed. In the-discharge of this duty, two temporary tide-gauges were 
established—one at Portland, and the other on the shore of Great Jebeig island; two hundred 
and fifty-nine angles were observed, and two thousand four hundred soundings were made. 

On completing this work, the party proceeded to the mouth of the Kennebec. Later in the 
season, and while on the return from that quarter, Lieut. Comg. Trenchard determined the 
position of a rock on which the steamer ‘‘ Daniel Webster’’ struck in Casco bay, on the after- 
noon of the 13th of October. 

He reports that the rock lies directly in the track of steamers passing to and from the 
eastward, and that it may have less than eight feet water at very low tides. It bears N. by E. 
4 E. by compass from Hal/-way Rock, and lies about three hundred yards from it. Other par- 
ticulars respecting this danger, in the ordinary course of vessels in and out of the bay, will be 
found in Appendix No. 9. 

Hydrography of Ipswich and Annis Squam.—The unfinished work of a previous season in the 
bight northward from Cape Ann, has been completed within the present surveying year by 
Lieut. Comg. Trenchard, in the steamer Vixen. The vessel reached Plum island, off 
Ipswich, Massachusetts, on the 15th of August, and, after erecting the necessary signals, 
the party proceeded to fill with soundings the space intervening between that entrance and 
Annis Squam. The work was extended to the northward and eastward, over Essex bar, and 
carried also within the Essex river, to a distance of two miles from its mouth. 

Lieut. Comg. Trenchard reports that six feet can be carried over the Essex bar at low water, 
and that within, the channel deepens from two to over four fathoms. He remarks, also, ‘‘ that 
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soundings upon Ipswich bar, made in passing out and in, correspond with those laid down 
on the Coast Survey chart of 1855, and the buoys appear to be in good position.”’ 

- In completing the hydrography of the vicinity, one hundred and thirty eight miles were run 
while sounding, and four hundred and fifty-five theodolite and sextant angles were observed. 
Hight thousand casts of the lead were made in from one to twenty fathoms water. Three 
stations for current observations, and three temporary tidal stations, were occupied. The work 
was completed on the 15th of September, when the vessel sailed for Portland. 

Lieut. Comg. Trenchard, on reaching Cape Ann in the steamer Vixen, on the morning of 
the 14th of August, fortunately fell in with the British barque Adieu, then in a sinking 
condition, off the Salvages, and towed that vessel safely to port. The service so promptly and 
opportunely rendered by himself and the officers and crew of his command, were cordially 
acknowledged by the British consul at Boston, and by the parties interested in the vessel thus 
rescued by the Vixen from the most imminent peril. Copies of correspondence relative thereto 
will be found in Appendix No. 69. 

Hydrography inside and off shore from Cape Cod peninsula.—(Sketch No. 2.)—The party of 
Commander H. 8. Stellwagen, U. 8. N., assistant in the Coast Survey, having completed 
repairs and outfit necessary for the season’s cruise of the steamer Bibb, arrived at its station 
with that vessel in July. Taking a departure from the immediate vicinity of Monomoy light, 
a line of deep-sea soundings was run from thence eastward, traversing the supposed situation of 
“Clark’s Bank.’’ The line was there deflected to the southward and eastward, and, after being 
continued below the latitude of Nantucket, was again extended northward as far as George’s 
Bank. Keeping soundings in the return from George’s Bank, a line was carried about fifty 
nautical miles to the southward, and from thence westward to Monomoy. These lines can be 
readily traced in Sketch No. 2. Several detached spots were found, with from nine to fifteen 
fathoms water, to the southward and westward of George’s bank, in positions for which no 
soundings have been given on published charts. In all probability, the existence of these 
becoming incidentally known, and being erroneously laid down in various authorities, first gave 
rise to the impression that two well-defined shoals perhaps existed midway between George’s 
Bank and the Cape Cod peninsula. The lines of soundings already mentioned were crossed by 
four others about forty miles in length, and nearly equidistant, and, in connection with those 
run in the previous three years, they develop in a measure the hydrography of this important 
locality. The non-existence of ‘‘ Clark’s Bank,’’ ‘‘ Little George’s,’’ and ‘‘ Crab Ledge,’’ was 
satisfactorily proved, and the further researches made by Commander Stellwagen have 
developed the limits, extent, and general character of an immense continuous shoal ground, 
occupying an area of at least twelve hundred square miles, and lying westward, southwest, and 
southward from George’s Bank. This space was traversed by Commander Stellwagen by nume- 
rous lines, and its continuity proved within a thirty-fathom curve. The least water found on the 
supposed locality of ‘‘ Crab Ledge’ was eighteen fathoms. 

In the progress of operations by the hydrographic party, the positions were determined of 
nine points of rock, constituting a reef, between Scituate light and Minot’s light. The depths 
in this range, which I propose to call Stellwagen’s Reef, vary between four and eighteen feet ; 
and though sufficient water is found between the rocks, their proximity to each other makes 
this a very dangerous locality. Four of them, most to be avoided on account of their position, 
have on them respectively only nine feet, nine feet, twelve feet, and fourteen feet water. 

Off Webster’s Flagstaff a sunken rock was detected with only six feet water on it. This rock 
lies about three quarters of a mile due east from one on which a buoy has been placed. To this 
fact the attention of the Light-House Board has been called in a communication made through 
the department. 

Commander Stellwagen found also, and determined the position of a dangerous rock, with as 
little as six feet water, near Saquish Head, entrance to Plymouth harbor. The peak is quite 
sharp, and, although lying in the way of vessels beating in for the harbor, it is difficult to find. 
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With other developments made by the hydrographic party, it will be found marked on 
Sketch No. 2. 

The positions of three rocks lying off Manomet Point were fixed, and it is proposed by Com- 
mander Stellwagen to call them the Mary Ann Rocks, after the name of a British vessel lost on 
them some years ago. These are partly bare at low water. 

A detached tapering rock in this vicinity, with but six feet water, lying off Indian Hill, and 
about four miles to the northward of Manomet Point, was fixed in position and entered on the 
chart of the season. It is extremely dangerous. One of two buoys furnished by the Light-House 
Inspector was placed on it by Commander Stellwagen. The other he fixed on a rock having only 
four feet at low water, (Howland’s Ledge,) found outside of ‘‘ Sunken Rock,’’ near Brandt Point, 
and determined its position. High Pines Ledge, inaccurately placed on some charts, was also 
surveyed and determined. 

About six miles N. E. +N. (magnetic) from Barnstable light a ledge was discovered, the 
existence of which seems to have been entirely unknown even to the resident fishermen and 
frequenters of that locality. Four fathoms water occur on it, and adjacent soundings gave 
eight, nine, and ten fathoms. It has already been resorted to, under the impression that it 
will be found a most productive fishing ground. 

Later in the season the party of Commander Stellwagen found and determined a ledge of 
rock off Kettle island, near the entrance to Gloucester harbor. 

‘The deep-sea soundings run in prosecuting the regular hydrographic work, in addition to 
those before described, consisted of four lines, viz: one eastward from Cape Cod, passing north- 
ward of George’s Bank, and extending to longitude 66° 30’ W., and from thence returning in 
a nearly parallel westerly direction, and terminating at Cape Ann. The distance to which 
these two lines were carried seaward, measured in the same direction, is about a hundred and 
seventy miles. Between them two others were run eastward, and terminating about seventy- 
five miles from Stellwagen’s Bank. These four lines indicate the existence of continuous deep 
water eastward of the entrance to Massachusetts bay, and between it and the meridian of 
George’s Bank. 'The traverse lines referred to as intersecting with the soundings, carried east- 
ward from Cape Cod peninsula, cross also the lines described above. Southward they connect 
with the hydrography off Nantucket sound, and while engaged on them near that limit of 
the season’s work, the party discovered a new shoal in latitude 41° 27’ N., and longitude 69° 
51’ W. It lies in the middle of the ship channel, between Great Round shoal and McBlair’s 
shoal, and the least water found on it was twelve feet. (See Appendix No. 11.) A shoal . 
spot, with but thirteen feet, was found at the northern extremity of Little Round shoal, and 
two distinct ridges-off the northern end of Davis’ Bank. The positions of these are described 
in the same Appendix, (No. 11,) and will be found on Sketch No. 3. f 

At favorable intervals the boat-work necessary along the outer shore of Cape Cod peninsula 
was completed, and the inshore hydrography southward from Nausett light, abreast of Chat- 
ham, and extending below Monomoy, was executed. The concluding work of the party of 
Commander Stellwagen was the prosecution and completion of the hydrography of Cape Cod 
bay. The soundings were made to connect at a line joining Race Point and Manomet Point, 
with previous work in Massachusetts bay. 

The report of Commander Stellwagen presents the following aggregate of statistics recorded 
in the execution of the regular hydrographic work : 


WATCH TOU AORN Or ate seeks a9 +0000 aa0se aeacine Geapieiaeiameaiy Geen ieee oe OTe 2,634 
ANUT DET re MOC tus cals peasant oon se? as vasanseteasanaeaen POE RPE, OBEY 32,757 
Angles determined. ........ Deeancpasantensesssessessagheeersceneancmemnn rT aeneeea as 1,577 


Having completed the detached hydrography requisite for charts of the vicinity, to be included 
within the limits of his general operations, Commander Stellwagen closed his work on the 15th 
of October, and returned with the steamer Bibb to New York. The vessel has since been 
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assigned for the use of the party under Lieut. Comg. C. R. P. Rodgers, to be employed in 
Section IV on the coast of North Carolina. 

The revised chart of Stellwagen’s Bank, scale ;5}55, and original chart of hydrographic 
work between Race Point and Nausett light, scale 75455, together with journals of soundings, 
angles, current observations, and twenty-three specimens of sea-bottom from that locality, have 
been deposited in the archives by Commander Stellwagen. 

Hydrography of Nantucket sound and vicinity.—(Sketch No. 2.)—The surveying schooner 
Gallatin, with the party. of Lieut. Comg. C. R. P. Rodgers, U. 8. N., assistant in the Coast 
Survey, began the regular work of the summer in Nantucket sound, on the 2d of June. 
The steam yacht Fire Fly, having been hired for the season, was assigned as a tender to the 
Gallatin, and joined that vessel in the middle of July. 

‘During July, and the early part of August, the progress of work was much impeded by 
the unusual prevalence of haze and fog. Many miles of soundings were run, but day after day, 
upon communicating with the theodolite observers on shore, it was found that they had not 
been able to follow us with their telescopes, and that part of our labor had been fruitless.’’ 

“The first efforts were directed to the survey of the sand ridges crossing the channel between 
the Great and Little Round shoals, and to a re-examination of Great Round shoal itself. This 
task was peculiarly difficult ; the haze which prevails in that vicinity, the rapid tides, the 
rough sea, and the broken character of the bottom, presented obstacles to be surmounted only 
by the most patient perseverance. The little steam tender was invaluable for this service, and 

without her aid the party in the Gallatin could not have performed the duty to which it was 
assigned.”’ 

Lieut. Comg. Rodgers remarks also in reference to this particular locality : 

**T am led to consider the channel between the two Round shoals as unsafe for vessels drawing 
more than ten feet water. Across it run sharp ridges of sand only a few feet wide, having deep 
water on either side of them. Over these the tide runs with such velocity as to render it almost 
impossible to keep a steamer steady while passing over their narrow crests. When the tide is 

slack, there is no visible sign of their existence, and it is only through a strong current that 

_ they can be traced or surveyed.’’ 

“The ridges of loose sand are doubtless subject to frequent changes, but no changes were 
detected in the Great Round shoal since our examination made last summer, (1855.) 

“‘Having connected the survey of Commander McBlair on the south with that of Lieut. 
Comg. Woodhull on the north, we turned attention to the survey of the eastern part of 
Nantucket sound, and after its completion ran mings of soundings thr ough the spaces left unfilled 
in the edetigranhic work of previous years.’ 

_ The month of September was devoted were to the survey of Cotamy bay, or the upper bay 
of Edgartown ; to the work on the northern shore of the sound, including a re-survey of the 
Horse Shoe, Eldridge’s, and the Wreck shoals ; and to the hydrography of the unfinished space 
north of Holmes’ Hole, and of the middle ground at the junction of Nantucket and Vineyard 
sounds. ’’ 

“The latter part of August and part of the month following were favorable for work, and, by 
diligently improving good weather, the survey of Nantucket sound was completed early in 
October.’’ 

*‘The changes of the shore-line at Monomoy have been very great. The northwest point of 
Monomoy harbor has extended itself into the channel, so that there is now dry land where the 
Gallatin passed last year in two fathoms water. A sand hill four miles further to the north- 
ward, on which we placed a large tripod in 1855, has entirely disappeared, and its site is now 
covered with water.’’ 

The following aggregate of results is appended to the report of the able and accomplished 
officer under whose command the intricate hydrography of Nantucket sound and its vicinity 
has been at length completed : 
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Miles run in sounding......sscceseeees Ebb de oda ide OLE Ue stidNdee Wi tes Ui. Sgtt 1,600 
Sextant angles recorded ...........sersscesersswasasenedeidssivebede be SUL eh. kb ACENEID 3,823 
Theodolite angles........ TR Oph on basbap ee ablele ced tutbin Te eth licoedd fateh ot sdee 2,262 
Total number of soundings........ sh usy O1d eee atts tae < TRIS Fan IL eC sdon Oek 37,119 


Lieut. Comg. Rodgers has deposited in the office the chart of Nantucket sound, scale 
sotos, containing the results of his work of last season, together with fifteen volumes of 
recorded soundings and angles, in duplicate ; and two volumes, each in duplicate, of tidal obser- 
vations made by his party in the same year at Tuckernuck, Hyannis, Martha’s Vineyard, and 
Muskeget island. 

After closing for the season in this section, the hydrographic re-survey was made by the party, 
in the schooner Gallatin, of the vicinity of Sandy Point, near Stonington, Connecticut, which 
will be further noticed under Section II. 

On returning to New York, Lieut, Comg. Rodgers was assigned to the command of 
the Coast Survey steamer Bibb, and on the completion of his office-work now in hand, his 
preparations will be made for the prosecution of hydrographic duty in Section IV, on the coast 
of North Carolina. The schooner Gallatin has been transferred to Lieut. Comg. 8, D. Tren- 
chard, U. S. N., under instructions for service in Section V, on the coast of Georgia. 

Tidal observations.—The permanent tidal station at the dry dock of the Charlestown navy 
yard, Massachusetts, has been kept up throughout the season, and the records of the gauge, 
which has been in charge of Mr. Isaac Williams, have been punctually forwarded to the office. 
It is due to this observer to say that the reductions of his observations of former years 
show the care and fidelity with which they have been made. The resulting discussion is 
referred to in the preliminary part of this report, and in Appendix No. 34, 


SECTION II. 


FROM POINT JUDITH TO CAPE HENLOPEN, INCLUDING THE COAST OF CONNECTICUT, NEW YORK, NEW 
JERSEY, PENNSYLVANIA, AND PART OF DELAWARE. (Sxeron B, No. 5.) 


The work in this section has been executed chiefly at the request of the Commissioners of 
New York on Harbor Encroachments, (see Appendix No. 47,) and at the expense of the State, 
by authority of the President of the United States and Secretary of the Treasury. It has 
consisted of the following operations, which are noticed in detail and with the usual statistics 
in this chapter : 

1. Of triangulation in New York bay and harbor, and on the Hudson between New Baltimore 
and Albany, under the direction of Assistant Edmund Blunt, aided by Lieutenants A. H. 
Seward, J. CO. Clark, and A. P. Hill, U. 8. A., and by Sub-Assistants Charles Ferguson — 
and George H. Bagwell. 

2. Of topography in the environs of New York, by Assistant F. H. Gerdes, aided by 
Sub-Assistant J. G. Oltmanns; by Assistant H. L. Whiting; by Assistant S. A. Gilbert, aided 
by Sub-Assistants Sullivan and Seaton; by Mr. Boschke, aided by Messrs. Mechan, Balbach, 
and Dorr. 

3. Of topography on the Hudson, between New Baltimore and Albany, by Assistant A. 8S. 
Wadsworth, aided by Mr. Strausz. 

4. Of hydrography off New York entrance, and in Raritan bay, the Hast river, Long Island 
sound to Throg’s Point, and Harlem river, by Lieut. Comg. T. A. Craven, hi S.N., assistant 
in the Coast Survey. 

5. Of hydrography of the Hudson, between New Baltimore and Albany, by Lieut. Comg. 
Richard Wainwright, U.S. N., assistant in the Coast Survey. 

6. Of a re-examination of ‘the approaches to Stonington, Connecticut, by Lieut. Comg. 
C. R. P. Rodgers, U.S. N., assistant in the Coast Survey. 

7. Of observations of fee tidal currents, &c., in New York harbor, at Sandy Hook, in the 
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Kills, Newark bay, and the Passaic river, under my immediate direction, by Sub-Assistant 
Henry Mitchell. 

8. Of observations of tides in the Hudson, under the direction of Lieutenant W. P. Trow- 
bridge, United States Corps of Engineers, and of Mr. Gustavus Wiirdemann. 
Triangulation.—In continuation of the work begun last year for the Commissioners on 
Harbor Encroachments, Assistant Edmund Blunt resumed the field on the 4th of April, and 
has since been incessantly employed in restoring, where practicable, the old points of reference 
in the triangulation, and in determining new ones for the use of the topographical and 
hydrographic parties. He remarks that ‘the destruction of points formerly used, by improve- 
ments, necessitated in this season the use of the tops of buildings in order to connect the work 

with the triangulation made in 1834 and 1835.”’ 

‘Several points of a permanent nature on Manhattan island have been marked, and as soon 
as the iron tower now in progress of erection is finished, its position will be determined, in order 
to prevent difficulty hereafter in case other surveys shall be required.’’ 

“There are some places also on Staten Island, in New York city, and in New Jersey, which 

ean be secured so as to be available at all times, notwithstanding the changes which may occur 
in the march of improvement.”’ 

In prosecuting the work of the present season, Assistant Blunt occupied twelve primary and 
a hundred and fifty-four secondary stations. The statistics of observations made at these, are 
as follows: 3 


Number of series measured on primary signals..............++ cuba ead a etek hl 48 
Measurements of primary angles..............cscccseecsscsecsceececcesscessscweseeeces 498 
Number of series measured on secondary signals...........sescsseseseseesecseevees 1,349 
Measurements of secondary angles........ccccecccssvscsescscsesssccesceeesscecesceceen 7,682 


The data furnished by the labors of Mr. Blunt from time to time throughout the summer 
and autumn, were furnished at once as the basis of the topography executed by Assistants 
Gilbert and Whiting, and of the hydrography of Lieut. Comg. Craven. Checks were 
furnished also for mapping the wharves of New York city and Brooklyn, and for the 
detailed topography of Harlem river in charge of Mr. A. Boschke. 

Sub-Assistant Charles Ferguson served in the early part of the season, under the direction of 
Assistant Blunt. His party was later joined by Lieutenant J. C. Clark, U.S. A., assistant, 
and Sub-Assistant G. H. Bagwell. At the close of the surveying year, Lieutenant Clark was 
detailed for triangulation work on the Florida keys. This duty devolved on him in consequence 
of the serious illness of Sub-Assistant Sullivan, to whom it had been assigned. Sub-Assistant 
Bagwell is completing preparations to proceed, under my instructions, to execute triangulation 
on the western side of Florida peninsula. 

Under the direction of Assistant Edmund Blunt, a series of triangles, commencing at New 
Baltimore, was carried northward on the Hudson river to within a mile of the city of Albany. 

The details of this work, intended to furnish the means of comparison with surveys made of 
that part of the river in previous years, were executed by Lieutenant A. H. Seward, U.S. A., 
assistant in the Coast Survey. Lieutenant A. P. Hill, U.S. A., assistant, was associated with 
Lieutenant Seward in field service, and at the close of operations was assigned to duty 
connected with the charge of the Coast Survey office. 

The work on the Hudson river was begun on the 8th of July, and continued until the Ist of 
October. Lieutenant Seward reports as statistics : 


Main signals erected ............006+ btsid op tenis o BO ddd GMS. abhoe nD MAP kye ‘ 24 
Secondary signals erected........... 55493 O67 alasetas oUsddhe peed pbuilding cable 54. 
BREE BEB LLONS OCCUP IODA 5 4s dh shicn ddd suc add afbins ¢4 ced cdeidoh seadds ba sa Uden shoo das Adee’ ' 16 
Secondary stations Occupicd.....csscssseccssscreccseeaneereeceees ébo Tbk) Rad dekh ga taba 33 
Number of sets of repetitions .......sccccsssseecceececccncenscceeessererees dawebwd<dpnencts OL 


Single observations made in measuring angles..........ssssecssseenseeeres Ld dseaed 3,666 
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The area covered by the triangulation is about twelve square miles. 

Lieutenant Seward has already left this section to resume duty at Cape Sable in connecting 
the base with his triangulation executed in previous seasons southward from Cape Florida. . 

Topography of the environs of New York city.—Assistant F. H. Gerdes resumed, on the Ist 
of July, the field-work requisite to fill in detail the topographical sheets commenced last year 
by himself and by Sub-Assistant J. G. Oltmanns, under his direction. Within the season, the 
resurvey for the Commissioners on Harbor Encroachments has been completed on both shores 
of the East river, from the mouth of Harlem river to Throg’s Neck. The topography of the 
interior of Long Island eastward as far as to include Jamaica, and southward to a junction with 
the work of Assistant Gilbert, has also been executed. The limit in that direction reached, in 
the operations of Assistant Gerdes, ranges eastward and northward from the head of Gowanus 
bay, by a curved line, through the villages of Mount Prospect, Bedford, and Centreville, to 
beyond Jamaica. 

The details are comprised on five plane-table sheets, the first of which includes the topography 
of the interior from Kingsbridge to Throg’s Neck, on both shores of East river. Thirteen 
villages are embraced and represented within its limits. A second sheet comprises the interior 
of Long Island, from Astoria to White Stone, with three towns. The shore line of this and 
that of the first sheet mentioned was traced by Assistant Gerdes last year. The interior, extend- 
ing from Astoria and Green Point to Flushing and Jamaica, constitutes, with six other towns 
and villages, the prominent details of a third sheet begun and completed this season. The 
fourth contains the topography of Long Island immediately adjacent to New York city. This 
sheet extends to East New York, and includes the consolidated cities of Brooklyn, Williams- 
burg, and Green Point, with five villages and towns. The concluding work of Assistant 
Gerdes on Long Island embraces on a fifth sheet the interior between Hast New York _o 
Jamaica, both of which are represented on it. 

The fits sheets above described were completed previous to the middle of October, and present 
the following aggregate of statistics: 


Miles of roads surveyed........ Sacaevareas ka odio pee pall me Be pes . 3862 
Miles ni anaral-Une vice stesneuen sacl toseies csteensh-p ico-acreich «0d demerennae ocean 52 
Miles of shore-line of rivers and creeks.............. ob neanbsictys haste Pepee 3. 35 
Area represented by the sheets......... eo deh Secs § pie Bc vg wige ikase av ines apie 87 square miles. 


Assistant Gerdes has since filled in the topographical details of his sheet of Hudson river, 
carrying the work from Hoboken, on the western shore, and above Spuyten Duyvel Creek on the 
eastern, upwards, and terminating for the season at Palisade Point, above, Fort Lee. 

Mr. Charles H. Boyd and Mr. R. EH. Halter served as aids in the party. 

Assistant Gerdes is now making arrangements for an immediate return to resume duties in 
Sections VII and VIII. 

The office-work of these two sections depending on the field-work last executed, was brought 
up at intervals during the summer and autumn, and the records and resulting computations 
have been deposited in the archives. 

Topography of southwestern part of Long Island.—Assistant 8. A. Gilbert, who had com- 
menced work in this locality, last season, tracing then the shore-line from Gowanus southward 
to Gravesend bay, and from thence the outer beach beyond Rockaway inlet, was preceded in 
the field-work of the present season by Sub-Assistants J. A. Sullivan and M. Seaton. Their 
operations were commenced on the 15th of July; but an accident to the schooner Petrel, and 
the illness of Mr. Sullivan, materially retarded progress, which would otherwise have been made 
previous to the arrival of Assistant Gilbert, on the 27th of August. 

He at once made arrangements required by the circumstances of the pare under his direc- 
tion, for pressing forward the plane-table survey of the interior. 

Commencing at the western extremity of Long Island, the detailed resurvey for the Oakiaage 
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sioners on Harbor Encroachments is now complete eastward to Far Rockaway, and from the 
Atlantic shore of the island northward to the limits of the work of Assistant Gerdes, finished 
also within the present season. 

“The results of Mr. Gilbert are comprised on five plane-table sheets: the first of which in the 
order of execution contains in detail the shores, islands, and topographical features of Jamaica 
bay, Pelican inlet, near the western, and Rockaway Pavilion adjacent to its eastern limits. 
Proceeding westward, a second includes the interior to Gravesend bay, and from Coney island to 
latitude 40° 37’ N., with the towns of Gravesend, New Utrecht, and Bath. A third embraces 
the details between Bath and Gowanus, the completion of which was much delayed by the prev- 
alence of yellow fever in the district lying northward of Fort Hamilton. The fourth sheet 
extends the work eastward from Gowanus and the adjoining limits of the two last mentioned, 
to longitude 73° 55’ W., joining on the north with the plane-table work of Mr. Gerdes. The 
interior lying between the Long Island railroad and Jamaica bay, including the towns of Flat- 
bush and Flat Lands, the villages of Greenfield, Tottenville, and Windsor Terrace, and adjacent 
features, comprise the details of the fifth sheet 

Sub-Assistant Sullivan, in consequence of serious indisposition, was compelled to leave the 
field in September ; his duties, then devolving on his aid, Mr. W. 8S. Gilbert, were judiciously 
and successfully conducted until the close of the season. 

Sub-Assistant Seaton made the reconnaissance for points of reference in the work between 
Flatbush and Jamaica bay, traced sixteen miles of shore-line, and assisted in the topography 
of that vicinity ; but was under the necessity of leaving, by reason of sickness contracted before 
the close of operations in the field. 

Assistant Gilbert remarks as follows, on the character of the portion of Long Island falling 
within the bounds of his survey: ‘‘ The country on which our operations were extended, except- 
ing that in the immediate vicinity of Jamaica bay, is of a kind requiring the utmost care in 
order to insure accuracy.”’ 

The plane-table work was conducted by Assistant Gilbert with due regard to all the require- 
ments likely to become desirable in the future development and improvement of the eastern part 
of Long Island. His plane-table work executed this season comprises, exclusive of the surveys 
of the towns already mentioned, forty-three miles of road and thirty-seven miles of shore-line, 
within an area of twenty square miles; seventy-eight miles of roads and forty-one of shore-line 
were traced by the party of Sub-Assistant Sullivan. The contouring and intricate portions of 
work falling on the several sheets were executed by Assistant Gilbert. 

Arrangements are in progress for the return of the party to the work in Section IX. 

Topography of Staten Island.—The shore-line of this island, a considerable part of which had 
been traced in the resurvey for the Commissioners on Harbor Encroachments, at the date of my last 
annual report, has since been verified, and the new survey of the entire island completed by the 
party of Assistant Henry L. Whiting. His party commenced in the field on the 11th of June, and 
the work was prosecuted with great diligence throughout the season, until the end of November. 

At intervals during its progress, a plane-table, additional to that used by Assistant Whiting, 
was kept employed, under his direction and arrangement, by Mr. F. W. Dorr, the aid in his party. 

The topographical resurvey of Staten Island is comprised in three sheets: the first of which 
includes the northeastern and middle part, extending as low down as a line joining Fresh Kills 
and Great Kills, together with the towns of Factoryville and New Brighton, on the northern 
shore; the Quarantine, Stapleton, and Vanderbilt’s Landing, bordering on New York bay; and 
Sprayville, New Durp, and Richmond, in the interior. 

The southern part of the island, terminating at Ward’s Point, is embraced on the setond 
sheet, and also the town of Rossville and Arthur Kill. 

The topography of the third sheet, which contains the northwestern part of Staten Island, 
comprises in the survey the towns of Port Richmond, Frame Village, Old Places, and Chelsea. 

The following remarks upon natural features,‘as coming under his notice in the field, are con- 
tained in the report of Assistant Whiting : 

6cs 
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‘<Staten Island presents variety as great in the contrasts of surface as it does in scenery, and 
is certainly one of the most picturesque and beautiful of all the islands on the Atlantic coast. 
The highest land seems mostly confined to the northeastern part of the island, where some of 
the hills range over four hundred feet in height. These reach to the very shore on the north 
and east, and there develop into the pleasing villa sites of Clifton and New Brighton. Several 
valleys run through this high land in different directions, forming a most agreeable variety of 
hill and dale, the undulations of which admit of the highest degrees of cultivation. At the 
eastern side, bordering on the ‘Narrows’ of New York harbor, the range of high land leaves 
the shore, and trends southwesterly towards the middle of the island, where it abruptly terminates. 
Beyond this, and éxtending to the southern end, lies a level tract, richly and variously cultivated,”’ 

The statistics of the complete survey are thus stated in the season’s report: 


Shore-line represented on topographical sheet............sseesesee eeeeenes 544 miles. 
EGU OT DOT CLOCR BUONO, at pctsih tei lena nadag oss sha scveceendrnentansesens 57 miles. 
LUE OURAN eee notes sane ktar wes e Penis tifarais hs aheesa5dshencs bun csiens aie 69 miles. 
BGR OGss sasecieste ee Aretha bms Cailes nuaciens Pah vec acy ces cas sre nappa vasens sachadyds 308 miles. 
ATCO SIDER TEMES TRELORL ge bis ote Ponte S dg arobl aera eps nad da as gsqonacen decor tg sake 52 


In reference to the survey, Mr. Whiting remarks: ‘‘Staten Island, in diversity of features, is 
one of the finest subjects possible for. displaying the effectiveness and superiority of the system ~ 
and style adopted for the topographical work of the Coast Survey.’’ 

Assistant Whiting executed, also, the topography of Bergen Neck, extending the detailed 
work from the point upwards, a distance of two miles and a half. 

To Mr. Dorr, whose association, for two seasons past, in the field with Mr. Whiting, qualifies 
him for separate duty, I have assigned the execution of topography on the Florida peninsula. 

When my report of last season was presented, the party of Assistant A. S. Wadsworth was 
still engaged in tracing the shore-line of Staten Island sound. Thirty-five miles of shore, 
additional to that previously reported, were transferred to the plane-table by himself, or by 
Messrs. H. 8. Duval and J. Mechan, serving under his direction. This work, as before remarked, 
combines with the survey of the island, since completed by Assistant H. L. Whiting. 

Topography from Sandy Hook westward.—In the prosecution of work for the Commissioners 
on Harbor Encroachments, Assistant A. M. Harrison traced, before the close of last season, the 
shore-line of Raritan and Sandy Hook bays, including that of Sandy Hook, as low down as 
Shrewsbury inlet ; and his operations of the present year in this section were confined to the 
filling in with detail the three sheets then marked out. The first of these in the order of com- 
pletion extends from Raritan river southeastward, along the coast of New Jersey, to the town 
of Union, which it includes, as well as the village of South Amboy and the town of Keyport. 
From the shore of Raritan bay the plane-table work was carried into the interior, and made to 
include a belt varying in width from a mile to a mile and a half. 

The character of the upper or western part of this tract is hilly and wooded that of the 
lower end level and thickly settled, cultivated, and intersected by many roads. 

The second sheet, completed by Mr. Harrison, connects with the former at Union, and com- 
prises the detailed topography of the shore and interior for a mile and a half, stretching south- 
east to the western base of the highlands of Navesink. The village of Port Monmouth is 
represented on this sheet with many farms and considerable forest land. The district included 
within its limits is generally level, excepting that falling on the eastern end of the sheet, The 
last topographical sheet, concluding the survey of the vicinity, contains the highlands of Naye- 
sink, Sandy Hook, and Shrewsbury bay and inlet. 

Assistant Harrison took up the plane-table work of the interior in July, and completed his 
sheets finally at the end of the surveying year. He was aided by Mr. P. R. Hawley and Mr. 
W. H. Dennis, and during a part of the season by Mr. F, W. Alexander. 

The schooner Benjamin Peirce was used by the party for transportation. At present, Assistant 
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Harrison is preparing the vessel and reorganizing his party for duty in Section V. On closing 
for the season, his topographical sheets were inked by Mr. Hawley, the aid of the party, and 
turned in for combination with the maps in progress for the Commissioners. 

Special topography and maps of New York city and harbor.—In order to facilitate the progress 
of operations in the work undertaken for the Commissioners on Harbor Encroachments, Mr. A. 
Boschke, of the Drawing Division, was transferred to New York in May. He is still engaged in 
field and office duties immediately connected with the maps also in progress in his hands for the 
Commissioners. At the outset of the season, from data furnished by the triangulation of 
Assistant Edmund Blunt, lines were traced, under the direction of Mr. Boschke, upon the 
wharves and bulkheads of New York city, from the Battery to 55th street, North river, and to 
38th street, on the Hast river part ; and the wharves in Brooklyn, from Atlantic dock to Newtown 
ereek. The aggregate of artificial shore-line thus minutely determined amounted to forty-five 
and four-tenths miles. 

Mr. Boschke carefully resurveyed the shores of Manhattan island, above 55th street, North 
river, Spuyten Duyvel creek, and the shores of Harlem river, above 38th street, by the ordinary 
method employed in field topography, and made also a special survey, including Gowanus bay, 
between Atlantic dock and 29th street, Brooklyn. 

The maps of these localities have been drawn on the scale of two hundred feet to an inch; 
and that of the survey and measurement of the wharves and bulkheads of New York city, on a 
scale of eighty feet to the inch, is nearly completed. The arrangement proposed for these, in 
atlas form, and of other works in progress, including the general chart of New York harbor 
and vicinity, projected for the Commissioners, is stated in the report of Mr. Boschke, Appendix 
No. 48. It is expected that the work now in hand may be finally completed early in the 
ensuing year. 

Hydrography, (re-examination of Sandy Point, near Stonington, Conn.)—A resurvey of the 
shore-line of this vicinity, referred to in my report of last year, indicating that changes had 
probably occurred in the hydrography, the party of Lieut. Comg. C. R. P. Rodgers, U. S. N., 
assistant in the Coast Survey, after the completion of work in Nantucket sound, made a re- 
examination, in connection with a series of tidal observations, of that locality. 

The chart, showing the nature and extent of the changes, Lieut. Comg. Rodgers reports as 
nearly ready for return to the office. 

Hydrography of Hudson river.—The party of Lieut. Comg. Richard Wainwright; U. 8. N., 
assistant in the Coast Survey, in the schooner Nautilus, on the first of August commenced the 
hydrography of the Hudson, about a mile below New Baltimore, and continued it up the river 
to the city of Albany. This work was directed in order to determine the character and extent 
of the changes which have occurred in that part of the river which includes the ‘‘ Overslaugh.’’ 
A base was measured by Mr. A. Strausz, of the party of Lieut. Comg. Wainwright, upon a 
site selected by Assistant Edmund Blunt, and the requisite plane-table work commenced a little 
below New Baltimore. 

The party was shortly after joined by Assistant A. 8. Wadsworth, who remeasured the base 
and continued the topography of the banks of the river towards Albany, from the limit reached 
by Mr. Strausz. 

The mean length of the base determined from the two measurements is 1,581.82 metres. 
Fifty-four and a half miles of shore-line were traced and furnished to the hydrographic party, 
by the joint labors of Assistant Wadsworth and Mr. Strausz. 

The statistics of work executed by the party of Lieut. Comg. Wainwright are as follows: 
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Three tide-gauges were employed in order to furnish means for reducing the soundings. 
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The results obtained in this survey will be combined on a map of comparison, showing the 
alterations of outline and of depth which have taken place since the survey made by the Engi- 
neer Department, in 1852-’53. 

Lieut. Comg. Wainwright, on concluding work on the Hudson, resumed hydrographic duty 
on the Rappahannock, in Section III. 

Several hydrographic sheets have: been returned td the office by Lieut. Comg. Wainwright 
within the season, viz: three of Hudson river, extending from Castle Garden northward) New- 
ark bay, Kill van Kull, and two sheets containing Arthur Kill sound, on the scale zgiy5. He 


has deposited also the records and diagrams of current observations made at thirteen stations in 


the vicinity of New York city. 

Hydrography of New York bay and harbor.—The hydrographic work of Lieut. Comg. T. A. 
Craven, U.S.N., assistant in the Coast Survey, in continuation of that begun last year for the Com- 
missioners on Harbor Encroachments, was resumed in the steamer Corwin on the 17th of June. 
Soundings in the present season were extended from the Light-Ship through the Narrows and the 
entire eastern portion of the bay and harbor, together with Hast river to Throg’s Point, Little 
ell Gate, and Harlem river. For the data requisite in the reduction of the soundings, eight 
tidal stations were used by the party, and observations were made at twenty-five stations on cur- 


rents. One hundred and twenty-five specimens of bottom were taken with soundings in various 


parts of the harbor and its dependencies. The work was discontinued on the 13th of Novem- 
ber, at which time Lieut. Comg. Craven reported as the result of the season’s operations: 
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About fifty-five miles of water area were included in the soundings.., 

The following charts have been received within the season from Lieut. Comg. Craven: New 
York harbor, from Governor’s island to Fort Hamilton, scale ;5455; a connecting sheet extending 
to Sandy Hook, and including g part of Raritan bay, scale ;5457; a third, exhibiting the soundings 


dotiines on Diamond reef and Coenties reef, scale 5557. 

Lieut. Comg. Craven has deposited also ees volumes containing records of soundings, with 
duplicates, and the records of current observations made at eighteen stations in Hast river, to- 
gether with eighty-eight specimens of bottom taken from New York harbor during last season. 

Tides and tidal currents.—For the purpose of investigating the cause of changes in the shore- 
line at Sandy Hook, Sub-Assistant H. Mitchell commenced, under my instructions, in the winter, 
a series of elaborate observations and experiments in that vicinity. With a view to determine 
the nature of the currents and the course of their action as affecting the shores, objects of vari- 
ous specific gravities were used, the place of deposit by the action of the water under different 
circumstances being noted in the several cases. 

The conclusions which I have drawn from these observations are of an important character, 
and will be found, briefly stated, in an abstract of a paper read to the American Association for 
the Advancement of Science, at their meeting in Albany last August, and which I append to 
this report. (See Appendix No. 38.) Sub-Assistant Mitchell conducted also the observations 
requisite in the investigation of the tides and currents of Newark bay and the Kills. Fifteen 
stations were occupied in connection with the tides of the bay and Kill van Kull and Arthur 
Kill, and nine in the observations on currents. At each station an observer on shore noted 
the rise and fall of the tide upon a gauge, while another, from a boat anchored in the stream, 
observed simultaneously the velocity and direction of the current. Several sets of stations 
were thus occupied daily during the progress of the work. Further remark in reference to the 
execution of this duty is contained in the report of Sub-Assistant Mitchell, Appendix No. 39. 

In the early part of August eight tidal stations were established on the aye river, between 
Albany and New York city. The localities were selected, under my direction, by Lioutil W. 
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P. Trowbridge, U. 8. Engineers, assistant in the Coast Survey, to whose efficient services, in 
connection with tidal operations on the Western Coast, I have elsewhere referred. 

The gauges were placed at intervals of from twelve to twenty-five miles, varying according to 
the character of the river between the stations, as presenting more or less obstruction to the 
progress of the tide wave. Thestations chosen were at Greenbush, (opposite Albany,) Castleton, 
Stuyvesant, Tivoli, Poughkeepsie, West Point, Verplanck’s Point, and Dobb’s Ferry. Regular 
observations were kept up as usual throughout the season at Governor’s island, in New York 
harbor. At that station and at Greenbush, Saxton’s relf-registering gauge was used. 

The observations at the eight stations below Albany were conducted by Mr. Gustavus Wiirde- 
mann. Bench marks were established and carefully secured for future reference, by inserting 
copper bolts in stone structures adjacent to the several stations used. The observations made 
throughout the season will be, as soon as practicable, reduced in the Tidal Division. Appendix 
No. 40 contains the report made by Mr. Wiirdemann on concluding operations for the season. 

Special observations on the tides and currents of Passaic river were made, during the latter 
partof the summer, by Mr. Mitchell. These were undertaken for the determination of questions 
concerning the construction of bridges in the vicinity of Newark, N. J. In prosecuting this 
work, three positions were occupied and soundings made to determine the configuration of the 
bed of the river. The axis of the current was determined, and also its direction. 

Sub-Assistant Mitchell was aided throughout the season by Mr. W. G. Williams, whose 
efficiency in the various duties assigned to him are warmly commended in the several reports of 
the season. 

The observations with the self-registering tide-gauge at Governor’s Island having been 
frequently interrupted by ice during the winter, a common box-gauge and a graduated staff 
were established at the Atlantic Ferry dock, in Brooklyn, to supply the necessary results. The 
expedient has proved successful, notwithstanding the extreme severity of the winter of 1855-56, 
in which, however, a few instances occurred not admitting the use of either of the gauges, by 
reason of the piles of floating ice surrounding them. 

In the spring the observations at Brooklyn were discontinued, and those at Governor’s Island 
placed under the charge of Mr. J. B. Brooks, and have been regularly kept up. 

Light-house examinations.—Under directions from the Department, re-examinations have been 
made by Lieut. Comg. C. R. P. Rodgers, U. 8. N., assistant in the Coast Survey, in reference 
to the expediency of establishing light-houses at Bowers’ Beach, and the mouth of Old Duck 
ereek, on the western shore of Delaware bay. The results, as detailed in his report, (Appendix 
No. 84,) have been communicated to the Light-house Board. 


SECTION III. 


FROM CAPE HENLOPEN TO CAPE HENRY, INCLUDING THE COAST OF PART OF DELAWARE, MARYLAND, 
AND PART OF VIRGINIA. (Sxetcu C, Nos. 7—12.) 

Important magnetic observations have been made at the stations of the survey in this section. 
The main triangulation has been completed in former years, leaving only that of part of the 
rivers to execute. That of the rivers of Maryland, except the Patuxent and St. Mary’s, has 
been also completed, and of the Rappahannock river, Virginia. The triangulation of James 
and York rivers has been in progress. ‘Topography of verification has been executed on the Elk 
river, Maryland. The topography of the seacoast of Virginia, and of the shores of the Chesa- 
peake bay, in Virginia, has also been in progress this year. The hydrography of Tangier sound, 
Va., and of the James and Rappahannock rivers, Va., has made good progress. The details 
of all these operations will be found in this chapter. 

Magnetic observations.—During the months of August and September, Assistant Charles A. 
Schott, aided by Mr. J. L. Tilghman, determined the magnetic declination, dip, and intensity at 
seventeen stations, lying principally near the seacoast between Cape Henlopen and Cape Henry, 
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viz: Washington city, D. C., two stations; Baltimore; Oxford, Maryland; Cape Henlopen; 
Dagsborough, Delaware; Mason’s Landing, Maryland; Snead, Virginia; Joynes, Virginia; 
Scott, Virginia; Cape Charles; Old Point Comfort; Norfolk, two stations; Cape Henry; Frede- 
ricksburg and Richmond. 

The declination and intensity were determined by magnetomer, (Jones) U. 8. C.8., No. 6, 
and the dip by the dip-circle, (Gambey) U.8. 0. 8., No.5; sidereal chronometer, (J. Fletcher,) 
No. 1,707, was used in the observations. 

Before leaving, and after returning to Washington, the magnetic constants were carefully 
determined; the moment of inertia of magnet H was deduced from seven sets of observations by 
means of three inertia rings of very different weight. The temperature co-effieient had previously 
been known from careful observations; the co-efficient depending on the distribution of magnet- 
ism relative to the deflecting and deflected magnets, was determined from nine sets, and the 
magnetic moment of magnet H from twelve sets of observations. The cylindrical figure of the 
axes of the dipping needles was tested by means of twenty-eight sets of observations, by applying 
different weights, the results being deduced by Mayer’s formula. 

At each of the abovenamed stations the azimuth and time for the determination of the declina- 
tion were obtained by means of the 5-inch horizontal and vertical circles of the magnetic theo- 
dolite from three sets of observations of the sun when near the prime vertical, comprising in all 
seventy-two separate readings. The intensity was obtained from two sets, repeated five times, 
of two hundred vibrations each, of magnet H, and the dip by four sets of observations, with 
needles No. 1 and No. 2, with polarity direct and reversed: in all, by two hundred and fifty-six 
separate readings. 

The results of these observations are given in Appendix No. 30. 

Triangulation of James river, Virginia.—This work has been continued in the direction of the 
river downwards from Little Brandon, the limit reached in the previous season by Assistant 
John Farley. Commencing on the 10th of October, the party of Mr. Farley remained in the 
field until the 31st of December. Operations were resumed early in May, and the triangulation 
was prosecuted until the 7th of July. The limit now reached in this work is at Hog island, 
below Jamestown, about twenty-five miles from the entrance of James river into Chesapeake bay, 
so that it will probably be completed this autumn, or early in the ensuing year. 

The number of stations occupied within the season was twenty, and for purposes of verification 
six others were reoccupied. Twenty triangles were determined in a series with the 6-inch 
theodolites, (Brunner No. 66, and Gambey No. 76,) by three thousand three hundred and fifteen 
intersections. 

Sub-Assistant. Charles Ferguson assisted in the work in the former part of the season. 

The original notes and-records of the angular measurements made in the work on James and 
York rivers, and the resulting computations and descriptions of stations and signals connected 
with the triangulation of James river, have been turned in at the office by Assistant Farley. 

Triangulation of York river, Virginia.—Under the immediate command of Lieutenant J. P. 
Roy, U. S. A., assistant in the Coast Survey, and the general direction of Assistant John 
Farley, a party was organized at the opening of the present surveying season for this work. 
Between the Ist of November and the 10th December, the triangles were extended from the 
entrance of the river, where the work joins the Chesapeake triangulation of Assistant Blunt, 
upwards as far as Green Point and King’s creek. 

Resuming operations on the 27th of March, Lieutenant Roy carried the series of triangles from 
King’s creek up York river, and terminated the work of the season at Purtan island, about 
twenty miles from the mouth of the river. Highteen triangles are included in the series, the 
angles of which were measured by two thousand observations with the 6-inch Brunner theodo- 
lite, C. 8. No. 66. 

Topography.—The verification of the plane-table sheet of the eastern side of Elk river, Mary- 
land, from a point about two miles above the Frenchtown railroad depot, and extending to and 
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including Bohemia river, has been executed by Assistant H. L. Whiting. The resurvey was 
carried throughout to the distance of three miles back from the shores of Elk river, the details 
within the limits stated being closely and thoroughly filled up. This work was completed in 
December, and the area embraced in verification is about thirty square miles. Assistant 
Whiting made in the same month an examination of the plane-table surveys of Rappahannock 
river, taking for that purpose the sheet containing the shores ofthe river between Tappahan- 
nock and a point six miles below the town. 

The results have been reported as being generally satisfactory. 

Assistant Whiting was subsequently employed in a resurvey, as noticed in Section, I, and is 
at present with the other parties completing the topography required by the Commissioners on 
New York Harbor Encroachments, as stated under Section II, 

Topography on the seacoast of Virginia.—Assistant George D. Wise, after completing his 
office-work of surveys made in the early part of the year in Section VII, resumed the topog- 
raphy of the outer coast of Virginia. Commencing at Assawaman inlet on the 18th of 
August, his plane-table work was extended northward to Snead signal, and eastward beyond 
the light-house on Assateague island. The shores of Chincoteague and Assateague inlets, and 
of numerous creeks connecting with them, are included in the details of his plane-table sheet. 

The operations of the party were closed on the 30th of September, 

A good deal of sickness prevailed among the hands employed in the field-work. 

The statistics reported are as follows: 
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Early preparations will be made for the return of the party to resume the work in Section VII. 

Seven topographical sheets of work executed during the last and previous seasons on the sea- 
coast of Maryland and Virginia, have, within the year, been put in ink by Assistant Wise, and 
deposited in the archives. 

Topography of shores of Chesapeake bay.—Assistant John Seib, after a short interval follow- 
ing his return from Section V, reorganized his party in the schooner Wave for topographical 
work on the shores of the Chesapeake bay. He left Baltimore for the mouth of the Potomac 
on the 16th of July, and completed the plane-table survey of the entrance to that river. His 
two sheets of this vicinity contain the shore-line and interior of Point Lookout, including the 
creek of that name on the northern side of the entrance; the topography of the southern bank 
of the Potomac from Hull’s Neck outward to Smith’s Point and the western shore of Chesa- 
peake bay ; from thence southward to the mouth of Great Wicomico river. Cupid’s creek, 
Hack’s creek, Little Wicomico river, and numerous intricate water-courses, are laid down 
amongst the topographical features occurring between the limits mentioned. The sheet con- 
taining the southern bank of the Potomac includes also the topography of the upper part of 
Great Wicomico river. Mr, W. H. Dennis aided Mr. Seib in the execution of this work, but 
was transferred to Section II shortly after the middle of August. Later in the season, Assistant 
Seib completed the topography of the entrance to the Rappahannock river. His sheet ot ihat 
locality contains the adjacent western shore of Chesapeake bay north from Windmill Point and 
from Stingray Point southward to the Piankatank river, and includes also the topography of 
both shores of the Rappahannock river, from the entrance upwards to Stiff Point, on the southern 
bank. The limits on the northern side take in the shore-line and topography of the river about 
two miles above Mosquito Point. Sturgeon creek, Mosquito creek, and Stiff creek, are repre- 
sented on the plane-table sheet. The statistics of the work executed are thus presented in the 
report of Assistant Seib : 
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Sub-Assistant Charles Ferguson joined the party on the 26th of August, and assisted Mr. Seib — 


in topography until the close of the season. The schooner Wave was then refitted at Baltimore, 
and has now reached her station with the party of Assistant Seib for topographical duty in 
Section V. 

Fourteen plane-table sheets of work previously executed on the Chesapeake by Assistant Seib, 
have been inked and returned by him to the office within the year. Portions of field-work on 
four sheets yet remain to be executed in order to complete the survey of the bay. These are 
registered in the archives as Nos. 495, 503, 504, and 507; and it is estimated that six months of 
continuous. favorable weather in the field will suffice for the completion of the details required 
on them. 

Topography of Rappahannock river.—The regular topographical survey of the Rappahannock 
river (sketch No. 7) has been extended from stations Punch-bowl—Downman towards the 
entrance, a distance of about six miles beyond the limits of last season’s work, by Assistant 
I. Hull Adams. Early in June he furnished points on the shore for the hydrographic party 
then employed in the same stretch of the river, which has there a breadth of from two and a 
half to three miles. 

The sheet of Mr. Adams, which connects with that of the previous year by Mr. Seib, embraces 
the opposite shores of the river, including the mouths of numerous creeks, It presents forty 
miles of shore-line and two miles of roads. The schooner J. Y. Mason served the party for 
transportation. 

Assistant Adams has since his return from this section engaged in the prosecution of a topo- 
graphical survey, already noticed under Section I, and is now completing preparations for 
resuming work on the Rappahannock. 

Hydrography of Tangier sound.—(Sketch No. 7.)—The only extended portion of the hydro- 
graphic work of Chesapeake bay remaining unfinished at the opening of the season, has since 
been completed by the party of Lieut. Comg. J. J. Almy, U. 8. N., assistant inthe Coast 
Survey, in the steamer Hetzel. 

The soundings commenced on a line joining Tangier island and the light-house south of 
Watts’ island, and were carried from thence northward into and up the sound, and including its 
numerous dependencies, among which are the branches known as Big Annemessex river, 
Manokin and Wicomico rivers, Monic bay, Nanticoke river, Fishing bay, and Hooper’s straits. 

The work at the entrance was properly joined with the hydrography of Pocomoke sound, 
executed by the party in the previous season. 

Numerous specimens of bottom taken in Tangier sound have been deposited in the office by 
Lieut. Comg. Almy. He reports as follows on the statistics of the work executed: 
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Within the season Lieut, Comg. Almy has completed and deposited in the office his 
hydrographic sheet of Pocomoke sound with nine volumes of soundings, and twelve con- 
taining the records of angles taken in executing the work between Cape Henry and Pocomoke 
sound. These, together with two volumes containing the records of tidal observations in Chesa- 
peake bay and Pocomoke sound, were accompanied by duplicates. 


Hydrography of Rappahannock river.—The finished hydrography of the river has been 


carried within the present season downwards from Accaceek Point by the party of Lieut. 
Comg. Richard Wainwright, U. 8. N., assistant in the Coast Survey, in the schooner 
Nautilus. The length of river course included in the soundings is about twelve miles and a half. 
A self-registering tide-gattge was established in the middle of May by Lieut. Comg. Wain- 
wright at Tappahannock, and kept in operation during the progress of the hydrography. 
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Records have been made also from five other gauges established between Accaceek Point and 
the stations ‘‘ Punch-bowl—Downman,’’ at which the work of the season was closed on the 
28th of June. 

The hydrographic statistics are as follows: 
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On returning from this section, the party of Lieut. Comg. Wainwright was transferred to 

Section IJ, and during the remainder of the summer engaged in the hydrographic reconnaissance 
of a part of Hudson river, as mentioned under that head. 
_ Hydrographic sheets No. 9, No. 11, and No. 16, of Rappahannock river, scale =;>1,;, 
have been completed within the season and returned to the office by Lieut. Comg. Wain- 
wright. He has deposited also eighteen volumes of soundings, and eight containing the 
recorded angles of the work in Rappahannock river, with duplicates, and notes of the tidal 
observations made in connection with the hydrography: 

Hydrography of James river, Virginia.—The sounding of this river has been continued 
within the season by the party of Lieut. Comg. J. N. Maffitt, U. 8. N., assistant in the 
Coast Survey, in the schooner Crawford. Operations were begun on the 9th of June, in the 
usual manner of this party, by the measurement of a preliminary base on Jamestown island, 
for the determination of the shore-line of the river. In connection with the hydrographic work, 
the shores of the James river were traced from Hog island upwards as far as Dancing Point, 
above the mouth of the Chickahominy. The work was prosecuted until the Ist of July, fur- 
nishing at that time the following statistics : 
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The party of Lieut, Comg, Maffitt had been previously engaged in the extension of various 
hydrographic surveys in Section V, 

Three sheets of the chart of James river, extending from Craney island to the limits last _ 
reached by Lieut, Comg, Maffitt, have been received at the office, together with two volumes, 
in duplicate of tidal observations recorded during the progress of the soundings, 

Tidal observations,—The permanent self-registering tide-gauge at Old Point Comfort has 
been kept in operation as heretofore. 

At the request of Major Henry Brewerton, of the Corps of Engineers, a self-registering gauge 
was loaned for use at Fort Carroll, on the Patapsco, and the results there obtained have been 
returned to the office, 

A self-registering gauge was also established at Tappahannock, in the progress of the hydro- 
graphic work in Rappahannock river, by Lieut, Comg. Wainwright, as already mentioned. 


SECTION IV. 


¥ROM CAPE HENRY TO CAPE FEAR, INCLUDING PART OF VIRGINIA AND NORTH CAROLINA.—(Sxercu D, No. 13.) 


In my report of last year I gave a general review of the progress of the operations in this 
section, and stated prospectively how they were to be carried to completion. The expected 
progress for the past year has been realized; the verification of the telegraphic difference of 
longitude between Baerebures Va., and Columbia, 8. C., was made by the new line betweey 
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Wilmington and Columbia; a preliminary connection has been made between the triangulation 
of Currituck sound and that of Chesapeake bay; the sea-shore triangulation has been carried 
south to within twenty-seven miles of Federal Point, on the Cape Fear; the topography 
in connection with this has made due progress, and the hydrography has been carried from 
Cape Hatteras to South Portsmouth, south of Ocracoke. Another season will, in all probability, 
complete the southern sea-shore triangulation of this section, and carry the hydrography nearly 
to the junction with the former work at Cape Lookout. In succession the plans explained in 
my report of 1855 will be carried into execution, and the survey of this section be completed 
about the same time as that of the third section. | 

The examination of Hatteras and Ocracoke inlets by Lieut. Comg. Almy ms shown that, 
though the channels have shifted since the former survey, they retain their depths. The changes 
at Cape Fear entrance have also been observed by Lieut. Comg. Maffitt, conteriems in a still 
further shoaling of the main bar and a deepening of the western channel. 

The following maps and charts have been in progress, or have been drawn within the year : 
Seacoast of Virginia, south of Cape Henry; Albemarle sound; Cape Fear river, upper and 
lower sheets; and Gulf Stream chart, ss5¢y59. The following have been engraved, or are 
engraving: Cape Fear river, upper and lower sheets; Albemarle sound, (preliminary chart ;) 
Albemarle sound, No. 2, (finished chart ;) Beaufort harbor, North Carolina, on steel, as a 
finished chart; and the chart of Gulf Stream explorations, 1855. 

Astronomical and telegraphic observations for difference of longitude.—The establishment by 
the Washington and New Orleans Telegraph Company of a new line for the telegraph between 
Wilmington, N. C., and Columbia, 8. C., on the route of the Wilmington and Manchester 
railroad, presenting a desirable opportunity for the verification of the longitude results already 
obtained between Petersburg and Columbia, by the way of Raleigh, two parties were organized 
by Assistant George W. Dean, in November, for this purpose, and for extending the regular 
telegraphic operations, reference to which will be made under Section V. 

The requisite instruments having been placed in adjustment at DeRosset station, in Wilming- 
ton, at the close of November, a full series of observations were made for personal equation by 
Assistant Dean and Sub-Assistant Edward Goodfellow, on the completion of which, the station 
was placed under charge of Mr. Goodfellow, and Mr. Dean proceeded to Columbia. Throughout 
the month of December, the unusual severity of snow and rain storms occasioned not only 
frequent interruptions in the regular business, but also caused great damage to the line; and, 
in consequence, it was found impracticable to commence the longitude experiments success- 
fully until the 9th of January. On the 17th of that month, having exchanged star signals 
satisfactorily on four different nights, Assistant Dean returned to Wilmington, and again 
observed with Mr. Goodfellow for personal equation ; after which, Mr. Goodfellow took charge 
of the station at Columbia. Frequent interruptions occurred to prevent the working of the 
telegraph line, arising chiefly from the continued severity of the winter, so that the requisite 
number of niipitts for exchange of signals was not obtained until the 17th of February. ie 

At Wilmington, four hundred and eighty observations were recorded for local time and instru- 
mental corrections. The equatorial intervals corresponding to the threads of the instruments 
were determined from eighty-three observations upon cireumpolar stars, and the personal equa- 
tion of the observers by seventy observations upon equatorial stars. ; 

For the determination of difference of longitude between Wilmington, N. C., and Columbia, 
S. C., star signals were exchanged on six different nights, the observations being made upon 
one hundred and twenty stars. 

At Columbia, between December 18th and February 20th, three hundred and sixty observa- 
tions were made for local time and correction of instruments, and on circumpolar stars seventy 
observations were recorded for equatorial intervals. 

The latitude and magnetic constants had been previously determined at Wilmington. and 
@olumbia by Assistant Dean. 
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The acknowledgments of Assistant Dean are expressed in the season’s report for courtesies 
and willing co-operation extended to himself and the members of the parties under his charge 
by L. J. Fleming, Esq., general superintendent of the Wilmington and Manchester railroad. 

The telegraph work in this section terminated on the 20th of February, when the parties 
were transferred to stations in Section V. 

Computed results of the observations made at DeRosset, in 1854, for latitude, and for magnetic 
elements at that station and at Raleigh, in the same year, have been deposited in the office by 
Assistant Dean. 

Secondary triangulation from Cape Henry southward.—A preliminary connection has been 
made by the party of Assistant J. J. 8. Hassler, between the triangulation coming northward 
from Currituck sound and that of the Chesapeake; at Cape Henry. This work has proceeded 
under local difficuties peculiar to the stretch of coast along which it has been extended. The 
opening of some lines, in approaching the cape, was required where the surface presented was 
of swampy forest; and this is reported as being also the character of the region westward of 
Cape Henry, from which it is desirable to determine stations in connection for the topography 
and hydrography of Broad bay and Lynnhaven bay. 

The season’s operations of Assistant Hassler commenced at Green Branch signal, thirteen 
- miles southward from Cape Henry; and in making the preliminary connection with Cape Henry 
east and the light-house, the following statistics were reported : 


NO io 0 snsinsnnnne ahbsindd> ois As ¢ pels cit mein $24 3s Ge tia acta adic bin 12 
TR TS 0 8 6k as hn Sa weds b Sanleiiwe dai adanihh wudias ne hpat een udde 2,412 
Area of triangulation, in square Mile8...........ssssesscsevecsasecs Soe teases glead cree 25 


Observations were made with the Gambey theodolite, C. 8. No. 56. 

The computations resulting from this work, with records of the angles measured and descrip- 
tions of signals, have been turned in at the office by Assistant Hassler. 

Triangulation on the coast of North Carolina.—The party of Assistant A. 8S. Wadsworth com- 
mencing on the 10th of March at the stations ‘‘Skeleton—Macawber,’’ the limits reached by 
him last year, has extended this work southward, closely following the coast to Rich inlet, which 
is twenty-five miles distant from the stations named. 

“The progress of the triangulation was much impeded by the difficulty of transit, the creeks 
composing the sound (so called) interfering seriously with foot passage, though scarcely navi- 
gable for boats of the lightest draught.’’ 

_ Assistant Wadsworth had also charge of the party employed in topographical work in the 
vicinity. 

The following are reported as statistics of the triangulation work executed up to the 18th 
of June, when the.party was broken up: 


Pramber of stations occupied lei ioe ii cccadateeccceces Be Prete be be 25 
Number of signals observed on.............cceeeeeees Perret irs treat! beer ie Fe 29 
Angles measured..........scscccesees BAe AM be sy ee eonb nd Peeks Fie 76 
SCRTIE’ ODSCEVAUIONA ore. Fec cetera eee retested sledabeceldcckeceetasd tecsatt teeth cee 2,901 
paren Of triangulation, ‘square mitless..05.00.. ee lated 224 


The angular measurements were made with the six-inch Gambey repeating theodolite, (C. 8S. 
No. 29.) 

Mr. H. 8. Duval served as aid in the triangulation party. 

Assistant Wadsworth has deposited in the archives records of the angles observed, with a 
duplicate of the volumes containing them, and computed results for the length of lines. 

Topography of the outer coast of North Carolina.—The plane-table party in charge of Assistant 
Wadsworth, beginning in March at a point about a mile north of New River inlet, carried the 
survey southward and westward along the coast, following closely the triangulation executed 
also under his charge, as already mentioned. ; 
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The sheets include the ocean shore, and in detail the numerous creeks and small sounds lying 
contiguous to the main, and extending down the coast to a point beyond Stump inlet, about 
midway in the triangulation of the present season. 

The stretch of coast embraced in these two plane-table sheets is about fifteen miles. 

The statistical results are as follow: 





Miles of Sore-linS BUPySyVolA. Ween. vies me badeotsavseceacey seledede steedseles@adem 255 
Square miles of area.......s.seseeees Pe Se i eet Corr eter f way Mae 


The topography was executed by Mr. John Mechan, attached to the joint parties in charge of 
Assistant Wadsworth, who, in reference to its quality as plane-table survey, remarks: ‘‘ This 
work was executed with great energy and skill, and stood the test of a thorough examination.’’ 

The topographical sheets have been turned in at the office by Assistant Wadsworth. 

In-shore hydrography, between Cape Hatteras and Ocracoke.—On the completion of repairs to 
the steamer Hetzel, rendered necessary by disaster, the details of which as occurring on that 
vessel are given in my report of last year, Lieut. Comg. J. J. Almy, U. S. N., assistant in 
the Coast Survey, reorganized his party for duty afloat on the coast of North Carolina, and 
commenced the operations of the season on the 16th of June. 

Connecting with the in-shore hydrography executed in 1850, the soundings of the present 
year have been extended outside of the limits then reached, and into twenty-two fathoms, which 
depth was found about twenty miles due south from Cape Hatteras. The depth was found to 
be fifteen fathoms on a line carried from thence southward and westward to an offing thirteen 
miles due south from South Portsmouth, Ocracoke inlet. Broad off from the coast of North 
Carolina, and within the limit just described, which stretches about thirty-five miles in a direc- 
tion generally parallel with the coast, the hydrographic survey was completed in the early part 
of August. 

The results furnished by this party, regarding the oppressiveness of the weather and the 
general character of the season, are highly creditable to the energy of the chief and to the 
officers engaged with him in the execution of their arduous ‘duties. These are shown in the 
following statistics of the work: 761 nautical miles were run in sounding, and 5,681 soundings 
were taken, with numerous specimens of the bottom, in from two to twenty-two fathoms. The 
number of angles taken by theodolites for hydrographic positions was 1,475, and the number 
by sextants 761. Twenty-one high tides and twenty-six low tides were observed while the work 
was in progress, and one thousand and seventy-five (1,075) observations were recorded. 

On the character of this portion of the coast, Lieut. Comg. Almy remarks: ‘‘ Except 
Hatteras shoals, this is a bold coast, much more so than the coast of Virginia; eleven and twelve 
fathoms water are carried-within five miles of the land. After striking fourteen and fifteen 
fathoms these soundings continue out for some distance, and the depth increases more gradually. 
Off Ocracoke light-house, at a distance of thirteen nautical. miles from the land, there are 
fifteen fathoms water; and off Hatteras light-house, at a distance of fourteen ninutiel miles due 
south from it, there are twenty-two fathoms of water.’’ 

Lieut. Conte: Almy has since re-examined soundings in the vicinity of Cape Henry, and 
completed the hydrography of Tangier sound, as mentioned under Section III. 

The chart of off-shore soundings, from cn Henry southward to the Virginia boundary, 
scale z5}yy, has been completed by Lieut. Comg. Almy, and is now deposited in the archives, 


ee ee ee 


GULF STREAM. 


Instructions were given to the several parties fitting out at the north and going to the sections 
on the Gulf of Mexico, to make observations connected with the Gulf Stream and off-shore 
soundings, 

The only party which succeeded in executing these instructions was that of Commander 
B. F, Sands, U. 8. N., assistant in the Coast Survey, who sounded in about twenty-three 
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fathoms upon the in-shore bed, with moderate slope from off Cape Fear to the mouth of 
Savannah river, and from thence, putting back for repairs, to Cape Cafiaveral. The results, 
though they appear of no special value in regard to the Gulf Stream, will serve in filling up 
the off-shore charts. They show, too, a result in reference to currents which is of interest, 
namely, a northerly-setting current of from seven-tenths of a knot per hour to one and four- 
tenths of a knot along the coast, between Cape Fear and Cape Cafiaveral. The region sounded 
over is on the range just inside of that occupied by the inner warm band, inside of the cold 
wall, represented on the chart of the Gulf Stream accompanying my report of 1854. 


STATISTICS. 
Miles. Oasts of the lead. 
Line of soundings inside of inner cold band.........ce.sesseeceeees » AD 137 
SECTION V. 


FROM CAPE FEAR TO THE ST. MARY’S RIVER, INCLUDING PART OF THE COAST OF NORTH CAROLINA, 
SOUTH CAROLINA, AND GEORGIA.—(Sxercn E, No. 17.) 


Hight parties have been engaged upon the coast of this section during the past season, 
namely: one astronomical party ; two triangulation parties ; two combined triangulation and 
topographical ; one topographical, and two hydrographic parties; and the progress has been 
proportionately considerable. 

The triangulation and topography of the very difficult region just south of the Cape Fear has 
advanced a step; additional work has been done in Georgetown harbor. The triangulation 
between Charleston and Savannah has extended to the Hunting islands, and the entire ocean 
shore hydrography, from Charleston harbor to Tybee entrance, inclusive, has been completed. 
The shores of St. Helena sound have been surveyed, and the hydrography of the sound and 
of Port Royal entrance has been completed. 

North Edisto entrance has been resounded, and South Edisto river surveyed. Sapelo entrance 
has been triangulated. St. Simon’s entrance and Turtle and Brunswick rivers have been trian- 
gulated and sounded out. 

There remain only Wassaw, Ossabaw, and St. Catherine’s inlets, on the coast of Georgia, 
which have not been touched by the survey ; but the operations on the whole range of coast, from 
the Savannah river to the St. Mary’s, are nearly prepared for the general system of working appli- 
cable there. This general system was explained in my report of last year, and I need not there- 
fore repeat it now. The operations necessary to complete the surveys of the harbors and inlets 
referred to, on the coast of Georgia, will be completed, and others will be commenced this year. 
In South Carolina the triangulation and topography will be carried south towards the Savannah 
river, and north towards Bull’s bay; and the hydrography will be finished northward from 
Bull’s bay towards Cape Roman, working continuously northward from Charleston to Winyah 
bay and Georgetown harbor. 

The triangulation and topography of the northern end of the section will be brought south- 
ward towards the North Carolina line. 

Drawings of the following maps, charts, and sketches have been completed during the year: 
Georgetown harbor and Winyah ane preliminary chart, (additions,) z>t5>; Maffitt’s channel, 
(comparative chart, 1852 to 1856,) 355; Charleston bar, (comparative, 1850 to 1855,) z54053 
Port Royal entrance and Beaufort harbor, ;5}55 ; Savannah river, to the head of Argyle island, 
zroov; and Romerly marshes, ;5}55. The following have been engraved, or are in progress: 
Winyah bay and Georgetown harbor, (preliminary ;) Maffitt’s channel, (comparative ;) Port 
Royal entrance ; Romerly marshes and Savannah river, (preliminary.) 

Astronomical wk telegraphic observations and determination of magnetic eleihenta —At the 


54 REPORT OF THE SUPERINTENDENT OF 


close of the telegraphic operations, already noticed under the preceding section, the parties in 
the immediate charge of Assistant George W. Dean, and under the general direction of Dr. B. 
A. Gould, jr., were transferred to the line connecting Macon, Ga., with Montgomery, Ala. 

Sub-Assistant Edward Goodfellow early in March occupied a station at the former place, 
while Mr. Dean occupied one at the latter. The station at Montgomery had been previously 
arranged with great judgment by Thomas McDonnell, Esq., artificer in the survey. 

Between the 23d of March and 8th of April, star signals had been successfully exchanged by 
the parties on four nights, observations being also made during the interval for latitude at 
the Montgomery station. 

I personally visited the parties in this section while they were engaged at Macon and Mont- 
gomery, and took part in the experiments in progress at Montgomery. The modes adopted in 
carrying out the previously arranged plan for the observations were entirely satisfactory. 

No opportunity having presented since the year 1852, the occasion was taken during my 
transient stay at that station for redetermining the personal equation between Assistant Dean 
and myself, 

On the 10th of April Mr. Goodfellow arrived at Montgomery, and the requisite observations 
having been made for personal equation between the two observers, Mr. Dean returned to the 
station at Macon. The subsequent operations were favored by circumstances of the weather 
which immediately followed, so that satisfactory exchanges of star signals were secured on four 
separate nights, between the 12th and 24th of the month, closing the work for the season at 
these two stations. 

For local time and instrumental corrections, three hundred and thirty observations were made 
at Macon, exclusive of fifty-seven observations for equatorial intervals of the transit wires. At 
Montgomery, two hundred and seventy-five observations were made for time and correction of 
instruments, with sixty others for equatorial intervals. 

The determinations for difference of longitude consisted of exchanges of signals upon two 
hundred stars on eight nights, between March 23 and April 24. 

Observations upon an average of twenty-one stars were used in determining the personal 
equation between Mr. Dean and Mr. Goodfellow, and the same number for that between Mr. 
Dean and myself. 

For latitude, one hundred and eighty observations were made by Assistant Dean, at Mont- 
gomery, with the zenith telescope, C. 8. No. 5, upon forty sets of stars selected from the 
Greenwich Twelve-Year and British Association Catalogues. The value of the micrometer was 
obtained from one hundred and seventy-five observations upon Polaris near its western 
elongation, and the usual observations were made for the value of the level scale. 

Mr. Dean determined also the magnetic declination, dip, and intensity, at a station near the 
State House in Montgomery, making one hundred and eighty observations for the magnetic 
declination on four days, and two complete sets for intensity and moment of inertia on two days, 
with the declinometer D. No. 22, (C. 8. No. 1.) The dip of the magnetic needle was obtained 
from three complete sets with a ten-inch dip-circle, (C. 8. No. 4.) 

A meridian line of nearly a mile in length was established by Assistant Dean at Montgomery, 
the termini of which were permanently marked with marble posts sunk two and a half feet into 
the ground. The tops of the posts, which project a few inches above the ground, were inscribed 
with the letters U.S. C.S. The southern terminus of this meridian is in the Capitol square, 
and about twenty-five yards.from the northeast corner of the State House, the northern 
extremity being near the east side of the Wetumpka road, and upon the property of Mr. W. M. 
Peters. Meteorological observations were as usual recorded at the stations by the aids of the 


parties, Mr. J. H. Toomer, Mr. McLane Tilton, and Mr. James Searles, who also read off the 


chronographic sheets upon which the observations for local time and instrumental corrections 
were recorded. 
Experiments were conducted during the progress of the.campaign in this section, and its 
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connection with the stations in Section IV, for determining the velocity of the galvanic current, 
by using batteries of different intensities, varying from ten to forty Grove cups at each 
station. 

Special mention is made, in the report of Assistant Dean, of the courtesies extended to him 
by the gentlemen severally connected with the lines of telegraph used in his operations of the 
season, and by others, in affording ample facilities and accommodation in transporting the 
instruments over the roads respectively under their charge. Prominent among those referred 
to as worthily entitled to the thanks of the Survey for important aid so rendered, are: Messrs. 
J. ©. Butler and W. W. Heiss, superintendents upon the Washington and New Orleans Tele- 
graph Line; R. R. Cuyler, Esq., president of the Georgia Central Railroad Company; and C. 
T. Pollard, Esq., president of the Montgomery and West Point Railroad Company. 

Assistant Dean returned to Washington early in May, and made immediate preparation for 
continuing the work of the primary triangulation in Section I, in which he was unremittingly 
engaged until late in the autumn. 

The longitude parties were visited by Dr. Gould in April, and under his direction a station 
was established in the public square of Mobile, and a site selected at New Orleans for 
occupation during the present winter. 

The records and computations resulting from the observations made at Columbia, Macon, and 
Montgomery, for latitude and magnetic elements, have been received from Assistant Dean. 

Primary and secondary triangulation in South Carolina.—The primary and secondary 
triangulations of the coast southward and westward from North Edisto river have been continued 
by the party of Assistant C. O. Boutelle. 

Operations were begun in the reoccupation of the station New Cut, on the north shore of 
Wadmelaw island. The primary work was carried over Edisto and Fenwick islands, and now 
includes the upper part of St. Helena sound. The secondary triangulation was extended from 
South Edisto river over Fenwick and Hutchinson islands, and quite over the waters of St. 
Helena sound and to the Hunting islands. 

Lieutenant Rufus Saxton, U.S. A., assistant, was associated with Assistant Boutelle in the 
work of the season in this section. ' 

A reconnaissance for continuing the triangulation was made as far as Port Royal entrance, to 
facilitate the operations projected for the ensuing season, for which active preparations are now 
in progress, under the direction of Assistant Boutelle. These contemplate the prosecution of 
the triangulation towards Savannah, and also north and east from Charleston towards Bull’s 
bay. Mr. F. P. Webber was attached to the party as aid. 

During the progress of the operations conducted by Mr. Boutelle, points were furnished by 
him for the use of the hydrographic party of Lieut. Comg. Maffitt, the labors of which will 
be presently noticed. 

The following statistics are returned in the report of the season’s work of primary and 
secondary triangulation : 

“Twenty-five stations in all were occupied between the 12th of February and 4th of May, and 
at these two hundred and twenty-one angles were measured upon two hundred and twenty-six 
objects by one thousand eight hundred and twenty-nine observations.”’ 

The schooner Guthrie, intended for the transportation of instruments and the equipage of 
the party, was disabled on the coast of New Jersey shortly after her departure from New York, 
causing much delay in the commencement of work. After the necessary transfer, accommo- 
dations were furnished for the party by Assistant Seib, in the schooner Wave, which service is 
duly acknowledged in the general report of Assistant Boutelle. 

A volume, containing the computed results of observations made for latitude at Allston 
station, has been sent to the office by Assistant Boutelle. 

Secondary triangulation and topography, coast of North Carolina, south of Cape Fear river.— 
(Sketch No. 17.)—The means referred to in my last season’s report, in connection with the work 
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south of Cape Fear, have been successfully applied in extending the secondary triangulation 
and topography of the coast as far as Lockwood’s Folly. This was accomplished by the party 
of Assistant C. P. Bolles. The approaches to Cape Fear and to Lockwood’s meee inlet are 
included in the triangulation. 

Sub-Assistant G. H. Bagwell assisted Mr. Bolles in joint work throughout the season in this 
section, and at the close of operations joined the party of Assistant Blunt in Section II. 

ieketen stations were occupied by Assistant Bolles in the triangulation south of Cape Fear, 
and the intersections included the measurement of seventy-five angles. 

Arrangements are now in progress for continuing the work southward to the boundary line of 
North Carolina. 

Triangulation of St. Simon’s sound and Brunswick harbor, Georgia.—This work, which is 
mentioned in my last annual report as having been commenced, has been completed within the 
present season by the party of Assistant A. W. Longfellow. 

The schooner Meredith, with the instruments of the party, arrived at Brunswick on the 
21st of December, and, after afew days spent in necessary repairs, the triangulation was resumed 
by Mr. Longfellow in St. Simon’s sound. Measurements were completed at the close of April, 
of triangles extending from the shores of St. Simon’s and Jekyl] islands, thirteen miles through 
the sound, and up Turtle river to Blythe island, and including the lateral channels to Brunswick 
city and Hatpitons which comprise about twenty miles of water passage. 

During the progress of the work, points requisite for the execution of the hydrographys were 
furnished to the party of Lieut. Comg. Trenchard. 

Assistant Longfellow remarks, in reference to the character of the season: ‘‘ Bad weather, 
which set in at the commencement of the work, continued almost the whole season along this 
part of the Atlantic coast, making the most severe and stormy winter known on the coast of 
Georgia for a period of, probably, thirty years. The storms recurred at such frequent intervals 
that the atmosphere was kept in constant commotion. Yor triangulation purposes, not an hour 
of continuous seeing was afforded throughout the season.’’ 

In completing the work, one hundred and eighteen angles were determined by five hundred 
and eighty-six observations, direct and reverse. Three thousand four hundred and ninety-nine 
repetitions were made with the 6-inch Brunner theodolite, C. 8. No. 67. 

The lines of sight, passing alternately over marsh and water, opposed great difficulties in the 
determination of angles, owing to the unequal refraction. 

The triangle sides were computed as the observations were made, and duplicates of the field 
notes, containing such and other data, after being compared with the originals, will be deposited 
in the archives. 

Assistant Longfellow has furnished the computations of his work executed in the previous 
season at the Romerly marshes. 

Triangulation of Doboy inlet and Sapelo sound, Georgia.—After completing the duty to be 
hereafter noticed, (under the head of Section VI,) a thorough reconnaissance of this vicinity was 
made in April by Lieutenant A. W. Evans, U.S. A., assistant in the Coast Survey, as prelimi- 
nary to the triangulation. The following extract from his report states in detail the subsequent 
operations of his party: 

‘¢ A base site of rather more than a mile in length was selected at the north end of Sapelo 
island, the greater part of which was through a growth of young live-oak, occupying my party 
about five days in opening the line. The actual measurement of the preliminary base (1,700.7 
metres) occupied portions of six days. The broad expanse of marshes and rivers between the 
islands and the main land of this part of Georgia presented great facilities for triangulation, 
only a few of the lines requiring any cutting. In the work of triangulation, nine stations of the 
first order, and thirty-seven of the second, were erected. Two hundred and eighty-one angles 
were measured at thirteen stations, by two thousand one hundred and four observations with 
the theodolite.”’ ‘ 
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««The work can be readily extended, from bases now established, over Black-beard island, and 

the narrows between that and Sapelo island, to Cabarita entrance, so as to furnish points on the 
outside of these islands for hydrographic purposes, northward to St. Catherine’s, or southward 
to Doboy sound; and for the extension of inside work, triangles of from four to five miles on a 
side can be readily obtained.’’ 
_ The work at Sapelo sound was begun on the 15th of April, and completed on the 25th of 
June, when Lieutenant Evans sailed for Savannah. From that port he despatched the schooner 
“« Hassler’? to New York, where she arrived safely on the 19th of July, and, after refitting, the 
yessel and party were employed during the remainder of the season in the prosecution of second- 
ary triangulation, as mentioned under Section I. 

Mr. F. M. Melver joined the party of Lieutenant Evans on the 28th of April, and served 
with it as aid during the continuance of operations in Section V. 

Topography of Dawho river and South Edisto, and of St. Helena sound, South Carolina.—The 
party of Assistant John Seib was organized early in December, and left Baltimore on the 17th 
of that month, in the schooner Wave; but the vessel, after being detained by bad weather in 
Chesapeake bay, was unfortunately disabled in a storm off the Fryingpan shoals, and with 
much labor and difficulty was got into Charleston on the 3d of January. Indispensable repairs 
occupied a month, during which Mr. Seib and the aid, Mr. W. H. Dennis, employed themselves 
in inking the topographical sheets of the previous season. : 

The Waye, on leaving Charleston, afforded transportation for the triangulation party and 
camp equipage of Assistant Boutelle. 

Mr. Seib commenced a topographical sheet, showing the entrance to the South Edisto river, and 
subsequently of the Dawho river, commencing at the Dawho ferry signal. The shore-line and 
topography of both shores were completed from its junction with the South Edisto and Pon Pon 
rivers to within about five miles of its mouth, where the sheet joins with the last season’s work 
of Mr. Seib on Edisto island, and with a previous topographical survey by Assistant Wise. 

*<'The Dawho river is very narrow and crooked, though less than twelve feet at low water was 
nowhere found in the middle of the channel. The numerous dams and watercourses on 
Jehossee island made the work slow in progress, as did also the muddy shores of the river, 


and the many creeks intersecting the marshes on and opposite to Edisto island.”’ 


On the 5th of April Assistant Seib moved his party to St. Helena sound, and expeditiously 
completed the plane-table survey of its shore-line, including the mouths of the Ashepoo, Com- 
bahee, and Morgan rivers, and the outer coast-line, extending from the Hunting islands south- 
ward and westward nearly to the entrance of Port Royal sound. These data were promptly 
furnished to the hydrographic party of Lieut. Comg. Maffitt. 

The topographical work of Assistant Seib in this section, commenced within the present season, 
is embraced in three sheets, which now contain, respectively, the upper part of the South 
Edisto and part of the Dawho river ; the lower part of Edisto island and entrance to South 
Edisto river ; and St. Helena sound, with the mouths of its dependencies and the ocean shore 
southward of the entrance. 

The work required in filling the sheets will hereafter be resumed for completion. Assistant 
Seib reports as the statistic results of the season : 


Miles of shore-line surveyed..............ssceescesceseees MatkCai se cavatadecantede tavdees 103 
TEER LER VOUOLR. reuatC el, oth gas tech ce pata cen astsotade shits dec ticcete chk oe ceed ates os 174 
SMES BHMEG IE LOBIS 008 foacce teas ts sue ku Favor MEY Coa ob as satedet aratws este Lnteded Use a eorg 


At the close of the operations of the party, Mr. Dennis was assigned to detached duty, and 
executed, under the general direction of Assistant Seib, a resurvey of Rabbit and Hare islands, 
in Georgetown harbor, South Carolina, tracing also the shore-line from signal ‘‘Sin’’ to the 
light-house. The result was furnished to. Lieut. Comg. Maffitt for purposes connected with 


the issue of a new edition of the preliminary chart of Winyah bay and Georgetown harbor. 
8cs 
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The schooner Wave reached Baltimore on the 17th of May, and Assistant Seib shortly after- 
wards resumed topographical work in Section III. He commends specially the services of Mr. 
Dennis, the aid in his party. 

Topography of St. Simon’s sound.—Assistant Longfellow took up, on the 30th of April, the 
topography of St. Simon’s sound, following his own triangulation, the completion-of which has 
been already noticed. Plane-table operations were carried on until the middle of May, and then 
discontinued in consequence of adverse weather. The two topographical sheets commenced by 
Mr. Longfellow contain both shores of the entrance to St. Simon’s sound, and, generally, both 
shores from the entrance, up Turtle river to Blythe island, the shore-line left for execution in 
the coming season being at points most remote from the main channel. This will be completed 
by the party at an early day, under instructions which have been already issued. 

The topographical statistics comprise thirty-one miles of shore-line. Tracings of the sheets 
were furnished by Mr. Longfellow for the use of the hydrographic party. 

In the middle of April I used the schooner Meredith to visit Fernandina, for a review of the 
operations of tlfe parties there. 

Mr. N. 8. Finney was attached as aid to the party employed on St. Simon’s sound and 
Brunswick harbor. 

With reference to facilities afforded in the prosecution of the survey in the vieinity, Assistant 
Longfellow mentions for special acknowledgment the courtesies shown and assistance afforded 
by Colonel Charles L. Schlatter, chief engineer of the Brunswick and Florida railroad, and by 
Colonel Thomas Boncke and Butler King, jr., Esq. I must return my thanks to Mr. Finigan, 
contractor on the air-line railroad, for facilities kindly furnished by him at Fernandina. 

The schooner Meredith was despatched to Portland, and has since been in the service of Mr. 
Longfellow’s topographical party in Portland harbor. This party is now about making prepa- 
rations for returning to complete the work on the coast of Georgia. 

One topographical sheet of work executed by Assistant R. M. Bache in this section, and two 
by Sub-Assistant 8. A. Wainwright, have been inked within the season and deposited in the 
archives. 

Hydrography between Charleston and Savannah.—The in-shore hydrography of the coast of 
South Carolina, together with soundings in special localities between Charleston harbor and the 
entrance to Savannah river, has been completed within the past surveying season by the party 
of Lieut. Comg. J. N. Maffitt, U. S. N., assistant in the Coast Survey. 

Three surveying vessels were assigned for the accomplishment of this duty. 

Maffitt’s channel, in Charleston harbor, was again examined, and a copy of the resulting chart 
of the present year furnished to the office in April. 

Lieut. Comg. Maffitt, with the schooners Bancroft and Crawford, also completed the necessary 
supplementary hydrography at the entrance of Port Royal bay and Broad and Beaufort rivers, 
together with the hydrography and requisite shore-line of St. Helena bar and sound, and the 
in-shore soundings between the coast and Martin’s Industry. 

Under Lieut. Comg. Maffitt’s direction, Lieut. Hunter Davidson, in the schooner Gallatin, — 
executed the in-shore soundings, commencing two miles northeast of the mouth of North Edisto 
river, South Carolina, referred to in my report of last year as the limit then reached in the 
operations of Lieut. Simpson. The hydrography was continued southward by Lieut. Davidson, 
and connects with the work at St. Helena bar, already mentioned as completed une the direc- 
tion of Lieut. Comg. Maffitt. 

Lieut. Davidson completed also the hydrography of the bar and harbor of South Edisto river, 
and made a reconnaissance at the entrance of the North Edisto, to ascertain the changes which 
had occurred since the original survey in 1851. 

Supplementary soundings were made in the vicinity of the bar of Georgetown harbor and to 
the northward and eastward of Rattlesnake shoal. The data last referred to will be presented 
as early as practicable in a new edition of the chart of Charleston harbor, first issued in 1865. 
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The hydrographic work having been commenced in December, the general severity of the 
winter of 1855—’56 offered serious obstacles to the progress of the surveying party afloat in this 
section; and the return of statistics, under these known circumstances, showing as it does, more 
than the usual amount of work completed, as compared with the average of past seasons for this 
and other sections, is highly creditable to the zeal evinced by the hydrographic chief and to the 
energy of the officers associated with him. 

Observations of tides and currents were made during the progress of the hydrography. 

Four permanent and two temporary tidal stations were establishsd at St. Helena bar and 
South Edisto river. Occasional tidal observations were made also at Fort Sumter and at South 
Wharf, in Georgetown harbor. ‘ 

Lieut. Comg. Maffitt subsequently (in June) continued the hydrography of James river, the 


statistics of which are exclusive of the following summary of work completed on the coast of 
South Carolina within the season: 


IRIE MONO MEPIVUIITOS Sovcnetscccccscssscrcccscctcotsccenseccsscccscceccesacscs 107,855 
Whole number of angles .............. oP Pte Actes? oiooccocttnagpeae rene ert op 9,527 
SNIEREGRETLCIMS CCL Vol Gras cecs.ccccscreccceutccctrntracterssceccsevesccccace 4,801 
Specimens of bottom taken from different localities.............ccccseeeeeseeees 65 
RIO TUAT ULC LY See ree ee ee i cnecseceetectesineces 7 
EE MEELOTIOS Gy fee cca y sce tacecsccccassescetessestenenscccrsaccasrasccees 4 
Temporary tidal stations..............006 sdtcochd wero. 3 resin ey 4 


Full records of the hydrographic operation have been returned, in duplicate, and deposited in 
the archives at the office. 

Charts of the resurvey of Maffitt’s channel, scale ;!;5; entrance to Charleston harbor, +,'573 
North channel; Georgetown bar; North Edisto bar; and hydrographic reconnaissance of Port 
Royal entrance and bay, 35455, have been received from Lieut. Comg. Maffitt, and recorded 
with the archives.% 

On the night of December 22, 1855, a fire occurred at Beaufort, 8. C., which threatened 
destruction to the town. By the exertions of Lieut. Braine and the officers and crew of the 
schooner Bancroft, in common with others, the danger was happily arrested. The thanks of the 
citizens were tendered, through Lieut. Comg. Maffitt, to the officers who so promptly assisted in 
the emergency. 

Hydrography of Brunswick harbor and St. Simon’s sound, Georgia.—Lieut. Comg. Stephen D. 
Trenchard, U. 8. N., assistant in the Coast Survey, in charge of the schooner Bowditch, com- 
menced the survey of Brunswick harbor on the 12th of February, and, working towards the 
entrance of the sound, reached St. Simon’s bar on the 9th of June, having completed the 
hydrography of the sound and of Brunswick and Turtle rivers. 

One permanent and five temporary tidal stations were established; at the first, night and day 
tides being observed for seventy-one days. The results thus obtained were forwarded to the 
Coast Survey Office. 


The permanent station was established near the north point of Jekyl island, within the 
entrance of St. Simon’s sound. 


The mean rise and fall of ordinary tides, as given by the observations, is 6.8 feet, and of 
spring tides 8.3 feet. 

In connection also with the hydrographic operations, ten current stations were occupied, 

“The greatest velocity observed was off Jekyl island, near the tidal station, during full moon, 
the current there running from five to six miles per hour, though its ordinary rate is from two 
and a half to three miles. 


“High water occurs at Brunswick twenty-four minutes later than at St. Simon’s entrance, 
and low water twenty-eight minutes later.”’ 
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The following are the statistics of the hydrographic work executed by vids party: 


Miles runt ihjsoundi nes? 00. 2e. Bere RTS PAT aan SA ee ake 598 
Potal number OT aoundin ge it AT Pe ARR RRR A 28,200 
Theodolite angles dbserveds..V.cleccecvconcessoeesedi beets tested feddhsostee baby ett 1,856 
Sextantian ries Observed 20. tlt Cees, Sa A ee 318 


Remarks relative to the capacity of the bar and channel of St. Simon’s are contained in the 
report of Lieut. Comg. Trenchard, given in the Appendix No. 49. 

His suggestions in regard to the placing of buoys to facilitate the navigation of the sound 
have been presented to fe notice of the Light-house Board in my communication to the Depart- 
ment, contained in Appendix No. 81. 

Two of the hydrographic sheets of Brunswick harbor, scale ;515, have been received from 
Lieut. Comg. Trenchard, and deposited in the archives. He has returned also four volumes 
containing soundings, and two of angles recorded in the work of the season, together with the 
results of observations made on currents in St. John’s river. (Section VI.) 

Tidal observations.—The continuous series of observations attempted at Castle Pinckney 
having become broken by the concurrence of adverse circumstances, alluded to in my last yearly 
report, a self-registering tide-gauge was established finally at the wharf of the new custom- 
house in Charleston, 8. C., and it is now in successful operation, under the charge of Mr. W. 
Ri. Herron. 

Observations of tides for short periods were also made in connection with the hydrographic 
work at Stono river, Beaufort, and Port Royal, 8. C., and at Jekyl island and Doboy inlet, Ga. 

Suggestions made by Lieut. Comg. T. A. Craven, U. 8. N., assistant in the Coast Survey, in 
regard to the expediency of distinguishing by local designation the outer buoys on the Atlantic 
coast southward from Savannah, were communicated to the Department in April, for the 
information of the Light-house Board. The extract from his letter having reference thereto 
is given in Appendix No. 80. 


SECTION VI. 


FROM THE ST. MARY’S RIVER TO ST. JOSEPH’S BAY, COAST OF FLORIDA, AND INCLUDING THE FLORIDA 
REEFS AND KEYS.-—(Sxercu F, Nos. 25, 26.) 


Notwithstanding the Indian hostilities, which deranged in a degree the plans for working on 
the Florida main in this section, the progress has been good. The triangulation of the Florida 
keys and reef is quite two-thirds done; the gap between Sister key and Key Rodriguez, of about 
fifty miles, will be filled in two or three seasons, giving then-a continuous chain from Virginia 
key, near Cape Florida, to the Marquesas, inclusive. 

The topography has kept within a season’s work of the triangulation, and the marking of the 
keys connected with Key West has accompanied it. The hydrography has kept close upon the 
topography, extending now from Key Biscayne bay to the vicinity-of Key Rodriguez, and from 
Key West to Loggerhead key. 

The result of examinations made of the soil from Key Biscayne, and from the shores and 
prairie of Cape Sable, by Professor Wolcott Gibbs, of the Free Academy, New York, is given 
in the Appendix No. 64. No silicious sand occurring near Cape Sable, or soil or rocks which 
would yield it, the remark in regard to its amount is of considerable interest in reference to the 
currents of wajaiceert parts of the Florida coast. 

In the following pages are given the details of the operations in this section. 

1. Of the observations for latitude at Fernandina. 

2. The completion of the triangulation of St. Mary’s entrance and of Fernandina harbor. 

3. The measurement of a base of verification on St. John’s river, near Jacksonville. 

4, Of the triangulation of the keys and reef from Loggerhead key to Horse-Shoe key and 
Middle Summerland. 








»* 
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5. The prolongation of. this work to Sister key. 

6. The erection of signals intended for the triangulation connecting Cape Sable with the keys. 

7. The topographical survey and marking of Loggerhead, Middle Summerland, Cudjoe, and 
Gopher keys, with others of less magnitude. 

8. The topography of Johnston’s and Sawyer’s keys, and of thirty-five other smaller keys. 

9. The completion of the topography of the St. John’s river to Jacksonville. 

10. The hydrography of the reef from Grécian shoal to French rea and from Loggerhead 
key westward to the Eastern Sambo. 

11. The completion of the hydrography of St. Mary’s entrance and Fernandina harbor. 

12. Deep-sea soundings in the Gulf of Mexico. 

13. Tidal and current operations in the St. John’s, for the Engineer Department. 

14. The preparation of a beacon for the Elbow, Florida reef. 

The following Boeraties have been completed during the year: St. John’s river, 5;4,,; 
Legaré anchorage, z5}5¢; and Tampa bay, yyoo7, Florida reefs, -5)555, (preliminary 
chart,) and Florida reefs, =54,,, (finished map,) are in progress. 

The engraving of the sketch of beacons on Florida reefs, Legaré anchorage, z5t57, (reconnais- 
sance ;) and Tampa bay, +;;'555, (reconnaissance,) was executed within the year. 

Astronomical observations for latitude.—On being detached from the party engaged in the 
determination of telegraphic differences of longitude, as noticed under Sections IV and V, Sub- 
Assistant Edward Goodfellow proceeded, under my instructions, to occupy for latitude a station 
at Fernandina, Florida. 

** An observatory was built and observations begun on the 19th of May. The instruments 
used were the zenith telescope No. 5, and transit No. 8, of the Coast Survey. Single blocks of 
stone of sufficient size not being procurable, the first named was mounted upon three, and the 
second upon two wooden posts, each five feet nine inches in length, and twelve by eight inches 
in section. These, on being sunk in the sand to a depth of nearly three feet, afforded a steady 
foundation for the instruments. 

“For latitude, one hundred and ninety-nine observations were made on sixty-four stars, 
arranged for observation in thirty-four pairs. The average number of observations upon a 
single pair was six. 

** For value of micrometer, one hundred and fourteen observations, in two sets, were made 
upon 51 Hev. Cephei, at western elongation, and ninety-eight observations were taken upon a 
distant mark for value of level. 

**The stars observed for time and instrumental correction were all selected from the Nautical 
Almanac. Highty-seven observations were made for these purposes upon twelve stars. 

_ Sixty-three observations of the barometer and thermometer, arranged in the usual manner, 
were entered in the meteorological register. 

*‘ After placing the transit instrument carefully in the meridian, a meridian line about a 
quarter of a mile in length was established on Amelia island. The extremities of this line are 


marked by marble pillars nearly three feet long and five inches square. These were placed 


vertically in the ground, their tops, upon which were cut the letters U. S. C.S., being left on 
a level with the surface. Lines crossing at right-angles are also tray on ie top of each 
pillar, through the intersections of which, on each, the meridian line passes.’ 

The advance of the season not Btaoe of sabes in procuring instruments suitable for making 
elaborate magnetic observations, the approximate magnetic fences of the meridian line estab- 
lished on Amelia island was found by a common surveying transit. 

Mr. McLane Tilton served as aid in the astronomical party. 

The report of Sub-Assistant Goodfellow concludes with the expression of his obligations to 
the gentlemen connected with the Florida Railroad Company for prompt and liberal assistance 
in the erection of the temporary observatory, and in the prosecution of the work. 

Mr. Goodfellow has sent to the office the records of his observations. At the close of August 
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he joined my party, and assisted in its operations at the station (Mount Desert, Maine,) in 
Section I. 

Triangulation of St. Mary’s river, Georgia, and Fernandina harbor, Florida.—Lieut. — 
A. W. Evans, U.S. A., assistant in the Coast Survey, with a party in the schooner Hassler, 
resumed operations in Cumberland sound, on the 21st of December, and having completed his 
reconnaissance, the nature of which is detailed in my last annual report, the necessary signals 
were erected for executing the triangulation. The work was carried steadily forward, until its 
completion, on the 5th of March. The connected series of triangles includes Tiger island, 
Cumberland sound, and Fernandina harbor, with the entrance to St. Mary’s river and vicinity, 
as far up as the town of St. Mary’s. .Progress in the field-work was much retarded by the 
prevalence of northeasterly storms in January. Exclusive of the statistics of reconnaissance 
previously given, nine signals of the first, and twenty-seven of the second order were erected 
within the season. Eleven stations were occupied for measurements with the theodolite, and 
three hundred and seven angles were determined, with intersections upon fifty-three objects, by 
two thousand six hundred and sixty observations. The positions of sixty-three different points 
were accurately determined in this vicinity. 

Further operations in completion of the survey at the entrance to the St. Mary’s river will be 
noticed under the head of hydrography. 

On concluding the field-work, the party of Lieut. Evans proceeded in the Hassler to the St. 
John’s river. His service, as connected with the completion of the survey in that locality, will 
be now described. 

Measurement of a base of verification on St. John’s river, Florida.—Before closing his work of 
the previous year, Lieut. Evans had selected, near Jacksonville, the site for a base of verification 
for the triangulation of the St. John’s river, the measurement of which was necessarily deferred 
by reason of the advance of the season. He arrived at Jacksonville, in the schooner Hassler, 
on the 9th of March, with the apparatus previously used in determining the length of the 
preliminary base at Tiger island, and, having adjusted elevating screws to the trestles and sub- 
stituted a level for the boxes in lieu of the surveyor’s instrument employed on that occasion, the 
measurement was commenced of the closing line, which had been fixed on as the upper base. 
The changes made in the apparatus are reported by Lieut. Evans as having greatly facilitated 
his further operations in execution of this duty. When almost at a loss for the want of the 
requisite assistance, which it was expected could have been procured at Jacksonville, he for- 
tunately secured the services of Mr. Gustavus Wiirdemann, then employed under my instruc- 
tions in separate duty connected with the survey of the river. In consequence of frequent rains, 
the execution of .the work was somewhat delayed. The actual measurement occupied parts of 
eight different days throughout the latter part of March and beginning of April. Lach bar, 
after adjustment, was carefully levelled, the contact being so made in every case from one ter- 
minus to the other. The measured length of the base, 1,511.67 metres, was found to agree 
nearly with that deduced by calculation from the triangle sides. ‘The termini were marked on 
blocks of stone, fixed in position before beginning the measurement. 

After completing the requisite connection of the verifying base with the triangulation of the 
St. John’s river, Lieut. Evans proceeded, under my instructions, to Sapelo entrance, Ga. The 
execution of the duty assigned in that vicinity has been mentioned under Section V. 

The records of observations and computations of the work executed on the St. John’s have 
been turned in by Lieut. Evans. 

Triangulation of the Florida keys.—Two parties, as in former seasons, were detailed for the 
continuance of the triangulation work on the main, and for its extension eastward among the 
keys from last year’s limits. The first of these, in charge of Lieut. A. H. Seward, U.S. A., 
assistant in the Coast Survey, was instructed to connect the Cape Sable base with the keys lying 
in the vicinity of the coast to the southward and eastward. Signals were erected by the party 
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at Cape Sable, and at stations intervening between it and Centre key, but threatened hostilities 
from the Florida Indians constrained him to leave the hunting grounds. The necessity for 
this will appear from my communication with the War Department, given in Appendix 
No. 72. Lieut. Seward at once transported his party to the keys, eastward of the eastern 
limits of the work of Sub-Assistant Rockwell, to be presently noticed. The triangulation 
was carried from Horse-Shoe key and Middle Summerland, eastward, to Jacob’s Point, a dis- 
tance of about eighteen miles. Twenty-nine signals were erected, and eighteen stations were 
occupied, before the first of June, when the season closed. Four thousand and seventy-one 
single observations were recorded in determining the anglesmeasured, The triangulation covers 
an area of about one hundred and eight square miles. 

Lieut. Seward, on returning to the north, was attached to the party of Assistant Edmund 
Blunt, then engaged in the triangulation of Hudson river, as mentioned under Section II. 

Sub-Assistant John Rockwell, succeeding before the close of the previous season to the charge 
of the party of Lieutenant (now Captain) James Totten, U. 8. A., commenced his triangulation 
at the eastern (Pt. Dora) and northern limits reached in that year. 

The work was carried northward, from Newfound harbor to Content and Harbor key, and 
eastward, from Pt. Dora to Little Pine key, at which it forms, with Johnson’s key on the north, 
and Middle Summerland on the south, a junction with the triangulation of Lieut. Seward, 
already noticed. 

In pursuance of arrangements made at the beginning of the season, the charge of the party in 
the schooner Petrel was transferred to Sub-Assistant J. A. Sullivan, who had been relieved 
from duty in Section IX for this purpose. 

Mr. Sullivan arrived at Key West early in April, and conducted the operations of the party | 
until the close of the season. Having completed the observations commenced by Mr. Rockwell, 
at stations Johnston’s and Budd, he occupied and completed measurements of angles from the 
stations Content, Harbor, Driftwood, and Soldier Crab, and verified the angle made at Newfound 
harbor, with stations adjacent to it on the eastward. Nineteen stations in all were occupied, 
from which five thousand seven hundred and seventy-six observations were made upon twenty- 
four points in the determination of eighty-four angles. The area included in this triangulation 
is about two hundred and forty square miles. 

On reaching the office, Mr. Sullivan was assigned to topographical duty in Section IT. 

Mr. 8. J. Hough served as aid to the party engaged in this section, and is specially com- 
mended in the reports of Sub-Assistants Rockwell and Sullivan. 

It was arranged that a third party, that of Lieutenant A. W. Evans, U.S. A., should take 
up the triangulation of the Florida main, near Cape Sable, proceeding towards Shark river; but 
the interruption already referred to rendered a change of plans expedient, and it was made 
accordingly. 

The recorded observations of the joint work of Sub-Assistants Rockwell and Sullivan, with 
their computations, have been deposited in the office. 

Topography of Florida keys.—Two parties also, as heretofore, have been engaged in the con- 
tinued survey, for the General Land Office, of keys lying northward and eastward from Key 
West. 

The party of Sub-Assistant C. T. Iardella, in the schooner Agassiz, commenced with the 
plane-table at Sugar Loaf, on the Ist of January, and in that vicinity completed the topography 
of Loggerhead key, Middle Summerland key, Cudjoe key, and Gopher key, together with the 
several smaller patches of keys, to which local names have not yet been given. All the firm 
land ound on the several keys included in his plane-table sheet has been subdivided and marked 
in sections by a method stated in his report on the work, which will be found in detail in 
Appendix No, 52. 
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The statistics of the work of Mr. Jardella are as follows: 


Miles of shore-linewof keys traced jy... idive<tsescydises sud semuyean'sdvdeees tie ttee oe casi Le 
Square anileg of firm land purwveyedicg, «iki 2065 Miter baegees | Wvansn.« ds pe sve piirny ot 0aNG 32 
Total square’ miles ancluded: inisheets <4 fos isds.shbsvedvedn tu shows piwovdedewhdewnned 70 


Mr. F. W. Alexander served as aid in this party. 

The topographical sheet of Sub-Assistant Iardella, containing his work of the season, has 
been inked and turned into the office, together with two sheets of previous work by Assistant 
Adams. 

The second topographical party, in charge of Sub-Assistant 8. A. Wainwright, in the schooner 
Joseph Henry, proceeded at the commencement of the season for the continuation of topo- 
graphical work on Key Largo; but the near approach of hostile Indians, known to have 
ventured beyond the coast in that vicinity, rendered it necessary to transfer the party to a greater 
distance from the main. Having at length selected points within the triangulation of Sub- 
Assistant Rockwell, Mr. Wainwright commenced in February his plane-table sheet, with the 
survey of Johnston’s key. The work was continued until the end of April, and includes, besides 
that just named, Sawyer’s key, and another in its vicinity, equal in size, together with thirty- 
five smaller keys. The firm land contained in Johnston’s key was marked at the intersection 
of meridians with quarter-section lines by posts, as described in the report of Sub-Assistant 
Wainwright, a copy of which will be found in Appendix No. 52. The following statistics are 
presented by the topographical sheet: 

Miles of shore-line surveyed of keys and banks...........sccsssscceccscseccsceesees 80 
Square miles of in-line of keys surveyed........scsceccecedesecetes sesceseccsecscnecs 4 


Mr. J. L. Tilghman served as aid in the party of Mr. Wainwright. 

The topographical sheet of the present season has been inked and returned to the office by 
Sub-Assistant Wainwright, with two sheets of work executed in the previous season. 

The schooners Agassiz and Joseph Henry were, at the close of operations for the season, laid 
up at Key West. 

Sub-Assistant Iardella has since been engaged in topographical duty, as already stated under 
Section I, and is now preparing to resume work on the Florida keys. 

Copies, in triplicate, of the topographical sheets, showing the results of the past surveying 
season, were transmitted in October, with my report to the Commissioner of the General Land 
Office, a copy of which is contained in Appendix No. 62. 

Topography of St. John’s river.—The part of the survey of this river referred to as remaining 
unfinished at the date of my last annual report, has been completed by Assistant A. M. Harri- 
son. The schooner Benjamin Peirce, with the instruments and equipage of the party, arrived 
at Jacksonville on the 20th of December; but while lying at anchor there, the vessel received so 
much damage by the drifting to her berth of the steamer Seminole, which had unfortunately 
taken fire, as to cause a delay of several weeks in the regular operations of the season. 

The topographical survey was resumed on the 14th of January, and completed by the 1st of 
the ensuing month. The sheet of this season comprises the city of Jacksonville and both shores 
of the St. John’s river, extending from the city upwards to Winter’s Point. Within these 
limits, which include an area of two and a half square miles, the topographical sheet embraces 
eight miles of shore-line, and ten and a half miles of roads. 

The survey of the St. John’s, between Mayport Mills and Winter’s Point, undertaken, as 
already stated, at the request of the Engineer Department, is now complete ; and the sheets of 
the previous season, inked by Assistant Harrison while repairs were in progress on the vessel 
of the party, have been deposited in the archives, together with that finished within the present 
year. 

Some particulars of interest relative to the character of the river and vicinity, communicated 
by Assigtant Harrison, will be found in Appendix No. 51. 
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On completing operations at the St. John’s, the party was transferred to section VII. 

The disaster to the steamer Seminole, before mentioned, threatened, amongst other vessels, 
imminent damage to the Coast Survey schooner Peirce, which was, however, happily averted by 
the timely and commendable energy of Mr. P. R. Hawley, the aid in Mr. Harrison’s party. 

The official report of Assistant Harrison on the subject is given in Appendix No. 71. 

Three topographical sheets, comprising the map of St. John’s river, have been put in ink 
within the season by Assistant Harrison, and are now registered with the archives in the Coast 
Survey office. 

Hydrography of Florida reefs.—The soundings on the Florida reefs have been continued in 
two localities within the season by the party of Lieut. Comg. T. A. Craven, U.S. N., assistant 
in the Coast Survey, in the steamer Corwin and tender Sophia. Work was commenced on the 1st 
of February broad off from Key Largo, and extended from Grecian shoal southward and westward 
to French reef. The hydrographic sheet of this vicinity comprises the soundings requisite 
within an area of about sixty-four square miles. A second sheet was executed, containing 
soundings made between Loggerhead key and Eastern Sambo, embraced in an area of seventy- 
six square miles. 

The hydrographic work was terminated for the season on the Ist of May, the party return- 
ing the following statistics: 
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Reference has been already made, under Section V, to the suggestions communicated to me by 
Lieut. Comg. Craven, in regard to designations for the coast buoys south of the entrance to 
Savannah river. The subject was formally presented for the consideration of the Light-house 
Board in my communication to the Department, which will be found in the Appendix, (No. 80.) 

Since his return from this section, Lieut. Comg. Craven has been engaged in prosecuting, 
with accustomed energy, the hydrography necessary to complete the resurvey of New York 
harbor, as noticed under Section II. 

A hydrographic sheet of Doboy bar and sound, (Section V,) z;457, based on the reconnais- 
Sance made in the previous season by Lieut. Comg. Craven, has been returned to the office, 
together with seven volumes of the soundings on Florida reef, and sixteen specimens of sea 
bottom, taken from various localities during the progress of the work. 

Hydrography of St. Mary’s river and Cumberland sound.—The supplementary hydrography 
requisite for the chart of the entrance to St. Mary’s river and Fernandina harbor has been 
completed by the party of Lieut. Comg. Trenchard. Commencing on the 11th of June, St. 
Mary’s bar was re-examined with great care, the results of this work being compared with those 
obtained in the hydrographic reconnaissance made by that officer in the previous season, 

The soundings were continued up Amelia river to a point half a mile above the railroad 
wharf, and also into Cumberland sound, extending a mile from the entrance, and up the St. 
Mary’s river, in which they were terminated half a mile above the town of St. Mary’s. 

Four current stations were occupied, and three tide-gauges kept in temporary use for the 
reduction of the soundings. 

The mean rise and fall of the tides, as derived from observations conducted by Lieut. Comg. 
Trenchard, at the entrance to St. Mary’s river, is five feet and seven-tenths, and of spring tides 
about seven feet. He states that the highest tides are found to occur during the months of 
August, September, and October, when the winds prevail fresh from the northeast, the lowest 


being coincident with the full and change of the moon, with the wind from the westward. 
Ics 
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The following statistics are contained in the report of Lieut. Comg. Trenchard: 


Miles rundin soundings ih cP UAe TBI a ae ON en aie 100 
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On the completion of the hydrographic survey of the St. Mary’s, at the close of June, the party 
returned to New York in the schooner Bowditch, and the vessel was soon afterwards transferred 
to the topographical party of Sub-Assistant Sullivan, Lieut. Comg. Trenchard was subse- 
quently assigned, for the remainder of the surveying season, to the command of the steamer 
Vixen, and engaged, after finishing his office-work, in the hydrography of Casco bay, noticed 
under Section I. 

Lieut. Comg. Trenchard has sent for deposit in the archives a sheet of St. Mary’s bar and 
Fernandina harbor, scale =5+5,;; also three sheets containing the results of his hydrographic 
survey of St. John’s river, scale ;>+55. The soundings on the latter are comprised between 
Mayport Mills, near the entrance, and Jacksonville. The hydrographic sheets are accompanied 
by a chart exhibiting the stations occupied by his party for current observations made at the bar 
of the St. John’s. 

The records of soundings made in executing the hydrography of St. John’s river, comprised 
in seven volumes, have been placed in the archives of the Section. 

Deep-sea soundings.—On the outward passage of the steamer Walker, Commander B. F. 
Sands, U.S. N., assistant in the Coast Survey, to the station allotted for the service of his party in 
Section VIII, a line of soundings was carried, with a single interruption in consequence of rough 
weather, from Key West (northwest passage) to the delta of the Mississippi. Bottom was 
found on this line in 336 fathoms with 1,250 fathoms of line; but the effort made to carry 
soundings throughout proved unsuccessful, although several casts were made with 1,290 fathoms 
of line out. 

Commander Sands, on returning from his station, carried a line of continuous soundings from 
Chandeleur sound to the northwest passage of Key West harbor, further reference to which will 
be made in the notice of the hydrographic operations conducted by him in Section VIII. 

Tidal observations.—A_ self-registering tide-gauge was established in February by Mr. Gus- 
tavus Wiirdemann at Fort Clinch, at St. Mary’s entrance ; after which he proceeded to St. John’s 
river, Florida, and repeated the current and tidal observations made by the hydrographic party 
there engaged in the preceding year. Four stations were occupied simultaneously in the river, 
and three stations at the mouth and on the bar. 

The gauge at Fort Clinch will be kept in operation as one of the permanent stations. 

Records of the observations made at St. John’s river have been deposited in the office by Mr. 
Wiirdemann. 

Preparation of a beacon for the Elbow, Florida reef.—An iron beacon for ‘‘ The Elbow’’ was 
procured in New London, Connecticut, and from thence shipped by the General Disbursing 
Agent, Samuel Hein, Esq., to Key West, on the 17th of July. Sub-Assistant Rockwell having. 
left this section, after completing arrangements for the erection of the beacon, it was consigned 
to Lieutenant M. C. Watkins, U.S. N., light-house inspector at Key West. 





SECTION VII. 


FROM ST. JOSEPH’S BAY TO MOBILE BAY, INCLUDING PART OF THE COAST OF FLORIDA AND ALABAMA. 
(Skrrcu G, Nos. 30—32.) 


This is only the second year for which an appropriation has been granted for this difficult 
section, thus necessarily much behind the others in its progress. Five parties have been 
employed during the season, namely: two triangulation, two topographical, and one hydro- 
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graphic party, and a combined triangulation and topographical party was also occupied here 
during part of the season. ‘The means available, however, did not permit each of the parties to 
have a separate vessel for transportation, and accordingly their progress was less than it would 
have been under more favorable circumstances. The work accomplished is detailed under the 
following heads: 

1. The triangulation of Cedar keys and approaches. 

2. The triangulation of St. Mark’s river and approaches. 

8. The triangulation of Apalachicola harbor, and its approaches by the eastern and western 
passes. 

4, The triangulation of part of Pensacola harbor and approaches. 

5, 6, 7, 8. The corresponding topographical work near Cedar keys, of St. Mark’s, Apalachi- 
cola, and Pensacola. ; 

9. The hydrography of the approaches to Cedar keys and of Waccasassa bay and Crystal river 
offing. . 

10. The hydrography of St. Mark’s river and approaches. 

11. The completion of the hydrography of St. Andrew’s bay. 

A finished chart of Cedar keys, ;54,,, (additions,) and map of St. Andrew’s bay have been 
drawn, and preliminary charts of Cedar keys and approaches, ;5497, and St. Andrew’s bay, 
aubos, have been engraved. 

Triangulation of Cedar keys.—This work was executed by Sub-Assistant B. Huger, jr., for 
whose party transportation was afforded in the schooner Benjamin Peirce, belonging to the 
party of Assistant Harrison. The vessel left Jacksonville, Florida, on the 18th of February, 
but owing to continued bad weather was unable to reach Cedar keys until the 14th of March. 

Beginning at Grassy Point, in Waccasassa bay, thet riangulation was carried directly westward 
as far as Depot key, and includes, besides the stations on the main land, several on Waccasassa 
reef, and others on reefs intervening between it and the main. Points were also determined and 
furnished to the topographical party of Assistant Harrison and hydrographic party of Lieut. 
Comg. Duer. Seventy-three angles were measured in the triangulation upon twenty-one objects 
by fourteen hundred and ninety-nine observations. The area covered by the triangles is about 
a hundred square miles. 

In a careful reconnaissance made by Sub-Assistant Huger, between Live Oak key and Crystal 
river, no practicable base was found, and he expresses the opinion that no proper site for one 
will be found nearer than Acolite key. He remarks, in regard to the character of the surface 
presented for the continued triangulation: ‘‘ Many of the station points must be upon oyster 
reefs, covered at high water. These consist of a rather loose stratum (of broken shells) about 
two feet in depth, beneath which is the solid oyster bed. The loose stratum shifts during every 
fresh breeze, and the oyster bed below is nearly as hard as limestone.”’ 

The interest and energy manifested by Mr. George E. Humphries, who served as aid in the 
party of Sub-Assistant Huger, are duly commended in the season’s report. 

Closing operations in this section on the 28th of May, Mr. Huger, after the completion of his 
office-work, prosecuted in conjunction with Lieut. A. W. Evans, U.S. A., assistant, the second- 
ary triangulation of the Kennebec river, as described under Section I. 

Triangulation of St. Mark’s river.—A preliminary base was laid out in December by Sub- 
Assistant Spencer C. McCorkle, near the city of St. Mark’s and Port Leon railroad. The base 
is twelve hundred metres in length, and was measured with iron wires, occupying nineteen work- 
ing hours in its measurement. 

Signals having been erected to connect properly with the base, observations were begun on 
the 17th of December, and continued till the 8th of January, during which time seven new 
stations were occupied in the triangulation between Fort St. Mark’s and the light-house at the 
entrance of the river. Three stations also, erected in previous seasons, were re-occupied. 
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Four hundred and ninety-two observations were recorded in the measurement of twenty-five 
angles. The area of the triangulation is about ten square miles. 

Transportation for the party of Mr. McCorkle was furnished in the schooner Franklin by 
Assistant Wise, who also co-operated in the discharge of the duties assigned to the triangulation 
party. The weather generally was unfavorable for work during the continuance of the parties 


in this section. 
As the triangulation advanced, points were furnished for the execution of the plane-table 


survey and hydrography. 

The notes, journals, and records of Sub-Assistant McCorkle aes been received at the Coast 
Survey bifid! Remarks made by him in reference to the capacity of the channel at St. Mark’s 
are given as extracted from his report. (Appendix, No. 55.) 

Triangulation of Apalachicola harbor.—(Sketch No. 30.)—Leaving St. Mark’s on closing 
operations there, the party‘ of Sub-Assistant McCorkle reached Apalachicola on the 15th of 
January, and was joined by the topographical party in the schooner Franklin on the Ist of the 
following month. 

The parties were visited by Assistant Gerdes, and, with the advantage of his advice and expe- 
rience, the site for a preliminary base in two lines was selected on the eastern end of St. George’s 
island. 

The measurement was begun on the 20th of February, Mr. Wise assisting in the operations 
throughout. Thirty-six working hours were employed in determining the lengths of the two 
lines. One of these was found to be 1,780 metres, and the other 1,300, giving io the prelimi- 
nary base a length of 2,984.6 metres. 

Stations, fifteen in Biter, were erected and secured between the western end of Dog island 
and the eastern end of St. Vincent’s, the limits projected for the triangulation of St. George’s 
sound. Of these, ten were occupied between the 24th of March and 28th of May, the work 
closing at the last-mentioned date in consequence of the unfavorable nature of the season, but 
with a view to its completion early in the coming winter. 

The area included in this work is about 120 square miles, in which forty-four angles were 
measured by 1,032 observations. General remarks, contained in the report of Sub-Assistant 
McCorkle, in meoern to facilities for trade afforded at Apalachicola harbor, are given in Appen- | 


dix No. 55. 
Computations of the work of viel connie and the notes and records connected with it, have 


been received at the office. 

Triangulation of Pensacola harbor and astronomical observations.—Under very favorable 
circumstances, a preliminary base line was measured by Assistant F. H. Gerdes at Warrington, 
between the 10th and 12th of April, the apparatus used being that designed by Assistant 
Hilgard. The western terminus of the base was marked by a screw pile, and the eastern end, 
having been selected as the astronomical station, was permanently secured by a granite 
monument. Astronomical observations for latitude and azimuth were made by Sub-Assistant 
J. G. Oltmanns, attached to the. party of Mr. Gerdes. These consisted of sixty observations, 
with zenith telescope No. 1, on thirteen pairs of stars for latitude, and for azimuth five sets of 
observations, each six difect and six reversed on Polaris. 

The triangulation was extended by Assistant Gerdes from Pensacola city eastward to the 
entrance of Hast and Black Water bays, and southward over the bay of Pensacola as far as the 
island of Santa Rosa. The space yet remaining for completion is that between Pensacola and 
Yellow Water bay. : 

Assistant Gerdes remarks on the results of the season: ‘‘ The triangles close remarkably well, 
and I have reason to think will be found satisfactory. The inclinations and the expansions of 
the bars observed in the base measurement were at once reduced and applied in calculation to 
the triangles determined.’’ | 

Twenty stations in all were occupied, from which forty separate signals were observed on. 
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Eighteen hundred single measurements were made with the 12-inch theodolite C. 8. No. 16, in 
the determination of angles. In the progress of the work, which terminated for the present 
season on the 16th of May, Assistant Gerdes was aided by Mr. R. E. Halter. The schooner 
«‘Gerdes,’’ used ‘for transportation, was then laid up at New Orleans, and the instruments 
shipped for return to the Coast Survey office. 

The party was subsequently engaged in the topographical resurvey of New York harbor and 
vicinity, as stated under Section II. 

Assistant Gerdes has sent to the office the journals and notes of the work completed by him 
at St. Andrew’s bay. 

Topography of Cedar keys.—Assistant A. M. Harrison having completed the unfinished work 
of the previous season on St. John’s river, as referred to under Section VI, proceeded under 
instructions to follow the triangulation of Sub-Assistant Huger, with a plane-table survey of 
Cedar keys. His work in this section commenced on the 29th of March, and is. comprised in two 
sheets, the first showing the main shore, the second the Waccasassa reefs. He also made a 
plane-table reconnaissance of the Wethloccochee river. 

The interval necessary for the determination of points by the triangulation party was 
employed by Assistant Harrison in a reconnaissance of the Waccasassa river, on the banks of 
which he erected a number of signals of the third order to facilitate the plane-table survey of 
the ensuing season. Descriptions and drawings of these have been deposited in the office. 

The aggregate statistics of topography executed in the several localities are as follows : 
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The health of Assistant Harrison not admitting of his continuance with the party until the 
close of the season, its operations were conducted by Mr. P. R. Hawley, aid, whose efforts are 
warmly commended. ; 

The schooner ‘‘ Peirce’’ sailed for New York on the 31st of May, and on her arrival there 
the party engaged in the completion of topographical work for the Commissioners on Harbor 
Encroachments, as mentioned under Section II. 

Interesting remarks and observations made by Assistant Harrison in regard to the nature of 
the country comprised in the operations on the western coast of Florida will be found in 
Appendix No. 53. 

For facilities afforded by Judge Augustus Steele, of Atseena Otie, while prosecuting the 
survey in that vicinity, the acknowledgments of Assistant Harrison are expressed in his report. 
The party is now preparing to return to Section VI. 

Four topographical sheets on the scale zg455, comprising the Wethloccochee river, recon- 
naissance of Waccasassa river, Waccasassa reef, and the country eastward of Cedar keys, have 
been inked by Assistant Harrison, and are now registered in the office. 

Topography of St. Mark’s river.—The party of Assistant George D. Wise, after having 
engaged during the month of December jointly with the party employed in triangulation, as 
already mentioned, followed in the plane-table survey of St. Mark’s river, from points furnished 
for that object by Sub-Assistant McCorkle. 

The topographical sheet comprising the shores of the river between the town and Fort St. 
Mark’s, and the entrance to the harbor, was completed by the 27th of January. A tracing 
from the sheet, to exhibit the shore-line, was furnished for the use of the hydrographic party. 
The following statistics have been returned by Mr. Wise: 
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‘‘The topographical work at St. Mark’s was found difficult of execution, owing to the 
character of the marshes, which are not accessible at low water, and in many places afford no 
secure footing.”’ 

Assistant Wise has inked and deposited in the archives his topographical sheet of St. Mark’s 
river, scale 55455. 

Topography of Apalachicola bay.—After completing the survey of St. Mark’s, Assistant Wise 
commenced that of Apalachicola, (on the 30th of January,) assisting, during the progress of 
joint operations with the triangulation party, in the measurement of the preliminary base. 
The topographical work was prosecuted until the 20th of May, the sheet containing then the 
shore-line of the middle parts of St. George’s sound, included between Dog island on the east, 
and the town of Apalachicola on the west, together with the shore-line of the lower part of 
Apalachicola bay. The limits remaining for completion will extend the survey as far as the 
eastern end of Dog island on the east, and westward from Apalachicola to Indian Pass, in the 
vicinity of Cape St. Blas. 

The statistics of the present season, which include the survey of the town of Apalachicola, 
are as follows : 
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The schooner Franklin, after being dismantled, was laid up at Apalachicola on the 30th of 
May, and Assistant Wise, returning to the north, was employed in his office-work until the 
period at which the topography referred to under Section III, as since executed by him, was 
begun. He is now preparing for the return to Apalachicola. 

Topography of Pensacola bay.—The topography of the shores of Pensacola bay has been 
executed by Assistant F. H. Gerdes, based upon the triangulation already referred to. It is 
comprised in two sheets, one of which (nearly completed) contains the entrance to Pensacola 
bay, Santa Rosa island, the fortifications, barracks, Navy Yard, and the towns of Warrington 
and Woolsey; the second, containing the coast topography from the Navy Yard to Escambia bay, 
and including the city of Pensacola and the opposite shore of Pensacola bay, will be completed 
during the present winter. These now present the following statistics : 
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Mr. C. H. Boyd served as aid to Assistant Gerdes in this section, and in the further prosecu- 
tion, since his return, of the resurvey mentioned under Section II. Two sheets containing the 
plane-table survey, made during the season at Pensacola, have been inked by Assistant Gerdes 
and sent to the office. 

Hydrography of Cedar keys.—Lieut. Comg. Berryman, on completing the hydrography of 
St. Andrew’s bay, and communicating the necessary information in regard to localities near 
Cedar keys to his successor in command, was relieved by Lieut. Comg. John K. Duer, U. 8. N., 
assistant in the Coast Survey, on the 16th of April. The soundings made in the present season 
complete the hydrography of Cedar keys and the approaches, and furnish additional data for 
the preliminary chart of that locality which accompanied my last annual report, being therein 
recorded as Sketch No. 33. ‘Tidal observations were made during a half lunation. The 
statistics of work given in the report of Lieut. Comg. Duer are: 
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Hydrography of Waccasassa bay and Orystal river ofing.—This work, connecting with the 
eastern limits of the hydrographic survey of Cedar keys, was executed by the party of Lieut. 
Comg. Duer, between the close of May and the middle of the succeeding month, at which time 
soundings along the coast had been extended eastward and southward, as far as the northeastern 
edge of St. Martin’s reef, including Waccasassa bay and its approaches, and the entrance to 
Crystal river. 

Special directions deemed necessary, in the opinion of Lieut. Comg. Duer, to be observed by 
commanders of vessels bound to the harbor of this river are given in the Appendix No. 54. 

The statistics of the operations are: 
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At the close of the season, the schooner Varina returned to New York with the party of 
Lieut. Comg. Duer, who has since been employed in office-work. 

Preparations are now in progress for the return of the party to this section. The chart of 
Waccasassa bay, scale 55}5,, executed by Lieut. Comg. Duer, has been returned to the office 
and deposited in the archives. 

Hydrography of St. Mark’s river.—Following the triangulation and topography already 
noticed, the party of Lieut. Comg. O. H. Berryman, U.S. N., assistant in the Coast Survey, 
in the schooner Varina, commenced the hydrography of St. Mark’s on the 10th of March. The 
soundings include the approaches, entrance, harbor, and the river as far up as the old fort and 
town of St. Mark’s, and were extended a short distance up the branch called Wakulla river. 
The character of the channel of St. Mark’s river is thus described in the report of Lieut. 
Comg. Berryman: ‘‘ The river runs over a bed of limestone, between extensive marshes, from 
St. Mark’s to its mouth. The channel is very crooked and narrow. I had occasion to make an 
examination of the character of the limestone formation at the ‘ Devil’s Elbow,’ and found 
that an iron rod, an inch in diameter and twelve feet long, was easily driven through the top, 
which seemed to be no more than a crust a few inches in thickness.’’ 

The hydrographic survey was completed on the 4th of April, and comprises the following 
_ statistics: 
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Hydrography of St. Andrew's bay.—The supplementary work at the approaches, bar and 
entrance, and in the main harbor of St. Andrew’s, was completed by Lieut. Comg. Berryman 
between January 31 and February 14. The additional results, as presented in the statistics of 
soundings, &c., are applicable to the preliminary chart of St. Andrew’s bay, which appeared in 
my annual report of last year. (Sketch No. 35, 1855.) 
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Tidal observations were recorded during the progress of the work. 
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Having been relieved by Lieut. Comg. Duer, on completing the hydrography at St. Andrew’s 
bay and St. Mark’s river, Lieut. Comg. Berryman returned to New York and was assigned to 
the command of the steamer ‘‘Vixen,’’ intended for the hydrography in Section I, and for 
special researches in the Gulf Stream. The exigency of the government service suggesting, 
however, that the experience gained by this energetic officer in the cruise of the ‘‘ Dolphin,’’ in 
1853, might be made available in the selection of a proper line for the Trans-Atlantic Telegraph, 
he was detached in June, and shortly after assumed, under special orders from the Navy Depart- 
ment, the command of the steamer Arctic, for the execution of that important duty. He has 
since been re-assigned, and is at present engaged in Coast Survey duty in the steamer Vixen. 

Two Hydrography sheets of Cedar keys, and two of St. Andrew’s bay, scale =5155, one of 
Ocilla river, scale +5457, and a chart of soundings made by Lieut..Comg. Berryman in the Gulf of 
Mexico, were turned into the archives of the office in the early part of the season, together with 
his Sih of hydrographic reconnaissance, scale ;5t55, of Tampa bay, in i VI. He has 
also placed in the office his journals, containing the soundings and angles taken in prosecuting 
the hydrography of Tampa bay, Ocilla river, and St. eae Rae s bay. 

Light-houses, &c.—In reply to a call from the Light-house Board regarding aids to naviga- 
tion which might be deemed -necessary in St. Andrew’s bay, Florida, a copy of the report of 
Lieut. Comg. Berryman was transmitted, containing his remarks on the subject, with general 
suggestions relative to the placing of buoys to facilitate the passage of vessels over the bar. The 
report will be found in the Appendix No. 85. 3 


SECTION VIII. 


FROM MOBILE BAY TO VERMILION BAY, INCLUDING THE COAST OF MISSISSIPPI AND PART OF LOUISIANA. 
(Skercu H, Nos. 33—40.) 


This section is about one-third done, but the progress in it during the past year has been 
more than in that proportion to the whole shore-line, notwithstanding the unforeseen obstacle 
in the detention of the hydrographic party at the north. The operations are as follows: 

1. Preliminaries for determining difference of longitude. 

2. The extension of the secondary triangulation on Chandeleur bay, &c. 

3. The triangulation of Atchafalaya bay and its topography. 

4, The topography of Lake Borgne and Hast Pearl river. 

5. The hydrography of Mississippi sound. 

6. Deep-sea soundings and temperatures. 

I should be glad to keep two triangulation parties and two topographical parties, besides the 
hydrographic party having a steam-vessel now employed here, and occasionally an astronomical 
party, constantly at work in this section. The utmost, however, that the appropriation 
furnishes is a combined triangulation and topographical party, a triangulation party, a 
topographical party, and a hydrographic party having a steam-vessel. 

Sections VI and VII being much behind this section in progress, I have not felt at liberty 
especially to push this one forward to completion. 

The great work of connecting Mobile and New Orleans, in all its detail, is nearly done. The 
next season will probably give the telegraphic difference of longitude and the latitudes. They 
are already connected by triangulation. The plane-table surveys and the hydrography have 
reached the Pearl river, and hydrography has extended off into the Gulf. A preliminary and 
a finished map of Mobile bay have been published; the first sheet of Mississippi sound is 
nearly completed, and the drawings of the other two sheets are in progress; charts of Cat and 
Ship Island harbors have been published. Reconnaissance maps of the delta of the Mississippi, 
of Timballier bay, of Barataria bay, and of Pass Fourchon, have been published. 

A survey of Isle Derniére has been made and published; but the disastrous hurricane of August 
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10, 1856, has swept over that island, changing, no doubt, essentially the features of: land and 
water. A general reconnaissance of the coast of this section has been made, so as to determine 
critically the operations necessary in completing the survey. The portion of the coast from the 
delta of the Mississippi to Lake Sabine is much more easily surveyed, and requires less detail 
than the portion bordering on si esis sound and the lakes Borgne and Pontchartrain. 
Drawings of the Gulf of Mexico, =;)te57, (sketch for profiles of deep-sea soundings ;) Gulf of 
Mexico, sooclvoos> (sketch for co-tidal lines;) seacoast of Alabama and i$ Seoete 
(preliminary chart ;) Biloxi bay, z54;y, (finished,) and Mississippi delta, 200000) (reconnais- 
sance,) have been completed, and a finished map of Mississippi sound, No. 2, is in progress. 
The following _ been. Srahveepngs} or are in diet of engraving: Mobile ‘Hae Mississippi 


ings Gulf of tte and poukidal lines, toa Mai sos" 

For difference of longitude.—A site was selected in the public square of Mobile by 
Mr. Thomas McDonnell, artificer in the survey, and a station prepared for occupation next 
year, so as to permit at once the connection of Montgomery and Mobile. Dr. B. A. Gould, Jr., 
selected a site for the New Orleans station, after considerable examination, upon the open space 
in the middle of Basin street, about midway between Common and Canal streets. 

Triangulation.—The continuation of the primary triangulation in this section, under charge 
of Assistant J. HE. Hilgard, was in progress at the date of my last report. Mr. Tilgind being 
also charged with work connected with the publication of the Coast Survey records and results, 
which required his presence in Washington during part of the season, the work was executed 
in his absence by Sub-Assistant Stephen Harris and Mr. J. S. Harris. Assistant Hilgard 
rejoined his party early in November, and continued operations until the close of December. 
In addition to the work previously reported, five primary stations were occupied, at which three 
hundred and thirty-three measures of angles, each by six repetitions, were taken with the ten- 
inch (No. 74) and twelve-inch (No. 16) Gambey theodolites. 

The primary triangulation is now complete to the line Cat Island Light—Pitcher Point, 
and connects with the Chandeleur Light, (see Sketch No. 33.) Great attention was paid to the 
preservation of station marks, which presents many difficulties here, as in other parts of 
the coast. Appendix No. 56 gives an extract from Mr. Hilgard’s report, showing the means 
employed by him to secure thé stations. 

Observations of azimuth were made at Cat Island station, with a twenty-six-inch Wtirdemann 


_ transit, according to a method devised by Mr. Hilgard, and described in his report, (Appendix 


No. 27.) Six sets were observed with a probable error of + 0.6 for a single set. 

The same party continued the supplementary work across the lakes and marshes to the west- 
ward, towards New Orleans, and in that direction, seven stations were occupied and thirty-five 
angles measured. The stations previously determined in the lower part of Lake Borgne, the 


marks of which had become in-a great measure obliterated by storms and decay, were visited, 


and such additional marks placed upon them as would enable the topographical party to 
identify them readily. 

To close all the triangles in the series to New Orleans, the occupation of station Little Woods 
(Sketch No. 33) is still required, and the direction from Fort Wood to Bonfouca, which has 
not yet been obtained. The survey of Lake Pontchartrain will require the erection ofa signal 
in the middle of the lake, and the reoccupation of some of the stations on its eastern shore, 
including Little Woods, which may, therefore, be postponed until that work is taken up. In 
the meantime some prominent points about New Orleans are connected by triangles in which 
two angles are measured. 

In his report Assistant Hilgard remarks: ‘‘The preparations for observing angles were, 
throughout the year, kept well in advance of the opportunities for observing; and the periods 
during which observations were actually made may fairly be stated as including all those when 

l0¢s 
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the state of the atmosphere rendered them practicable. I find that observations were princi- 
pally made in May, June, October, and November, and there was a larger proportion of 
observing days in June and November than in any other month.’’ 

Sub-Assistant J. G. Oltmanns, aided by Mr. R. E. Halter, continued the work he was engaged - 
in at the date of my last report, under the direction of Assistant Hilgard, replacing the signals 
that had been destroyed by the storm of September, and occupying eight additional stations, in 
extending the triangulation to the south end of the Chandeleur islands and Freemason’s keys. 

One hundred and thirty measures of angles were taken, by six repetitions each, with the twelve- 
inch Gambey theodolite, (No. 16.) See Sketch No. 33. This party closed its operations on the 
1st of November, when Mr. Oltmanns was transferred to the work in Atchafalaya bay. 

Two volumes, containing descriptions of signals, original and duplicate, two of magnetic 
observations, and a duplicate of the azimuths observed, have been placed in the archives by 
Assistant Hilgard. 

Triangulation of Atchafalaya bay.—(Sketch No. 33.)—The work of this season was commenced 
by the party of Assistant F. H. Gerdes in the middle of January, at the line joining Belle Isle 
with the station known as ‘‘ Central Signal.’? From there it was carried westward, along the 
northern shore, and southward, directly over the water of the bay, to Bird key, at the entrance 
into Céte Blanche bay, various ae and shoals in the Atchafalaya serving for the erection of 
the requisite intermediate stations. 

The Central Signal, and one erected by the party in 1855 at the Ballast Ground, had been 
swept away, and required to be re-established from Point au Fer and Belle Isle during the 
present season of the work. 

The statistics of triangulation are thus reported by Assistant Gerdes : 


DILNAIS Creched BNA BECUTEd.. ww sescctiocecesterceds chvccscss nent eecenn emai 12 
NLAtIONS OCCUPIC 5 relies sscracadeesssspetataencyssccpeetsersandes) anasias ae 11 
Stations and objects observed upon........ ssidSap ong pecneusveicssigctussh ted 29 
TTADE LES: COMPLEL sian cp eh ne-s anaes sivaghtcedaetenekety cays tcnsanttty sata nn “18 


Total num ber’ Of ODSETVALIONS®. ,....:s csc cot cc vase cotdvcseccasccecncecgeun eee 1,200 


The site for a preliminary base was selected on Point au Chevreuil, but being disappointed in 
the delay in the arrival of the apparatus intended to be used in the determination of its length, 
five repeated measurements were made with a chain by Sub-Assistant J. G. Oltmanns, under the 
direction of Mr. Gerdes. The final measurement will be made on the return of the party to 
this section. The records of the observations made during the season have been deposited in 
the office. 

Topography of LAdenisfelg bay.—Proceeding from the points furnished in the progress of 
the triangulation, the plane-table survey of the northern shore of Atchafalaya bay was con- 
tinued westward from Belle Isle by Sub-Assistant Oltmanns, attached to the party of Assistant 
Gerdes. 

The sheet of the season comprises the shores of Belle Isle bay; Point au Chevreuil, the western 
side of which forms part of the shores of Céte Blanche bay; Rabbit key; and Bird key. The 
length of shore-line determined in the season is twenty-seven and a half miles, within an area 
of thirty square miles. 

The party engaged in the joint work of triangulation and topography, in which Mr. R. E. 
Halter served as aid, was subsequently employed in similar duties at Pensacola, as mentioned 
under Section VII. 

Sub-Assistant Oltmanns continued during the month of October of last year his survey ied the 
Chandeleur and adjacent islands, and revised the shore-line that had been changed by the storm 
in September. The additional iesBing surveyed by him is thirty-two miles, (Sketch No. 33.) 

Three plane-table sheets of the work executed at Atchafalaya bay, and two of that executed 
at the Chandeleur islands, have been inked and registered in the archives. 
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Topography of Lake Borgne and East Pearl river.—After erecting the necessary signals, the 
party of Assistant R. M. Bache commenced with the plane-table on the 23d of February, and 
carried forward the survey of the shores of Hast Pearl river and of the passes connecting with 
Little lake, adjacent to Pearl River island. 

By the 3d of April the topographical sheet included the shore-line on the eastern, northern, 
and western sides of the island, together with the opposite shores of Pearl river and Little lake, 
and joined on the east and west with work executed in previous seasons. Operations were then 
temporarily suspended, but the outside shore-line of Pearl River island, bordering on Lake 
Borgne, and completing the work in that immediate locality, was determined by Assistant 
Bache early in May. The party was occupied during the remaining parts of that and the 
previous month in tracing the western shore-line of Lake Borgne, between the Rigolets and 
Chef Menteur, and on closing, in consequence of the advance of the season, the work had been 
brought nearly to a junction with the limits reached by the plane-table in the former part of 
the year. 

The schooner G. M. Bache, which had been, as heretofore, in the service of this party, was 
laid up at New Orleans on the return of Assistant Bache to the north. He remarks, in reporting 
the results of the season: ‘‘In the country which I have just surveyed the cane was in many 
places so high as to render necessary the use of a portable platform, and so dense as to greatly 
impede the movements of the party, requiring sometimes the forward signal to be carried ahead 
in an extra boat, and the back signal to be sent for in the same way ; so that, instead of making ° 
from thirty to thirty-five stations in a day, which can readily be done on the outside shore-line, 
generally only ten could be made, and those with the greatest labor.’’ 

Highty-three miles of shore-line were He during the season, within an area of about 
twenty-two square miles. 

Assistant Bache has been since engaged in a topographical survey in Section I, but is now 
preparing to resume work on the shores ‘ie Lake Borgne. 

Hydrography of Mississippi sound, and deep-sea soundings.—This work has been completed 
along the northern shore, and generally, from the limits reached in the’previous season, west- 
ward to the meridian of Hast Pearl river, by the party of Commander B. F. Sands, U.S. N., 
assistant in the Coast Survey. 

My own expectations in regard to the timely commencement of the hydrography, and those of 
the able officer charged with its execution, were disappointed at the outset of the present sur- 
veying year by the long detention of the steamer Walker in the ice of Delaware river. An 
attempt made as late in the season as the middle of March to clear for the passage entailed some 
damage to the wheels of the Walker, and further delay at New Castle for repairs. 

The vessel being, however, finally freed from embarrassment, efforts were made, in execution 
of -my instructions for the southern passage, to follow the inner cold band of the Gulf Stream 
below the latitude of Cape Hatteras. This, by reason of stress of weather, was rendered imprac- 
ticable until Commander Sands had reached a position off Cape Fear. From thence a line of 
soundings was carried to Cape Cafiaveral, a more extended reference to which, as belonging to 
the hydrography of the Gulf Stream, has been made under that head. 

On leaving Key West, a line of deep-sea soundings was run across the Gulf of Mexico from 
the northwest passage of that harbor to the delta of the Mississippi. The greatest depth at 
which bottom was obtained was in latitude 26° 39 N., longitude 84° 46’ W.—the sounding 
apparatus there indicating 336 fathoms, with 1,250 fathoms of line out. In the next cast 
beyond this one, the bottom was not reached with 1,290 fathoms of line—the Massey lead 
marking 960 fathoms. At about two-thirds of the distance from Key West, the operations 
were interrupted by stormy weather, but again resumed, and soundings carried thence to the 
delta. Beginning at Pass 4 L’outre, continuous soundings were carried, on a line eastward, 
to the middle meridian of Horn island, and then due north to that island. 

The interesting results, as to the deep-sea temperatures developed along this line, are shown 
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in the diagrams of Sketch No. 40. Between latitudes 27° 06’ and 28° north, and longitudes 


85° 20’ and 86° 39! west, in the Gulf, at the depths of 421, 610 and 790 fathoms, temperatures 
as low as 35° and 36° Fahrenheit were reached in the month of April. The lowest temperature 
in winter, belonging to this region, is about 52° at a depth of 230 fathoms. Does not this, 
taken in connection with the observations off Cape Florida, show conclusively the passage of the 
polar current beneath the Gulf Stream, through the Straits of Florida into the Gulf of Mexico, 
and the underlying of its waters below those of the Gulf? The curve of temperature with depths 
has the same form as that in the cold current between the Gulf Stream and the Atlantic coast. 
Is the sudden fall of temperature at this position, where the sudden change of depth takes place, 
accidental? This is a highly interesting fact for examination, in consequence of the analogies 
already made out on the southern coast of the Atlantic. The sudden sloping of the bottom of 
the Gulf is just what was to have been expected from similar determinations elsewhere. 

The steamer Walker reached Pass Christian on the Ist of May, but finding the weather 
yet unfavorable for the execution of the regular hydrography, Commander Sands took the 
occasion for renewing, at Pensacola, the requisite stock of coal and provisions, and on the 
departure for his station ran a line with soundings, southward and westward from Pensacola 
bar, forty-four miles, and from thence to a connection with the off-shore hydrography between 
Chandeleur and Horn island. 

The continued hydrography of Mississippi sound was resumed by Commander Sands on the 
5th of May, and prosecuted under favorable circumstances during that and a part of the subse- 
quent month. The work completed before the close of operations, on the 11th of June, com- 
prises the soundings of the northern part of Mississippi sound, from the meridian of the west 
end of Cat island, westward, to the mouth of Kast Pearl river—and southward, including Grand 
Island pass and the bay of St. Louis, to a line joining Cat island and Grand island. 

On leaving the section a line of soundings was successfully carried from the entrance of Chan- 
deleur sound to the northwest passage at Key West, which furnishes, with data already obtained, 
an accurate profile of this part of the Gulf of Mexico. The greatest depth found on this line was 
335 fathoms. ; 

Returning northward with the steamer Walker in the latter part of June, Commander Sands 
made observations at three temperature stations in the axis of the Gulf Stream, north and south 
of Cape Hatteras, in continuation of his work, extending from the southward in the previous 
year. 

The following are the statistics of hydrographic work executed within the past season in Sec- 
tion VIII, or in immediate connection with the operations of the party of Commander Sands in 


that section: 












































Localities in the Gulf of Mexico. | Miles run in | Casts of the 
: soundings. lead. 

Deep-sea line.from. Key. West to Mississippi. delta --.-2--- on no os oo enna been woes 210 35 
Deep-sea sine trom Pass &'Ontrée to Horn island’=-testle. geen so-so eaee ae = eee ee 80 12 
Deep-sea line from Pensacola to Chandeleur sound...-.-...-..-------------------------=- 97 31 
Deen-sea Jinenfrom, Chandeleur.sonnd to Key West)... S00 ok a0 eh Ge 2) os eae coc ae 521 49 
Hydrography o: Mississippl S0UNd 5-5-5) -s = =a ous oo wae trees eg ee ene ate are rere eee ie 808 62, 307 

1,716 62,434 
Angles determined:for hydrographic purposes....--.----\---aeewsecwernseecscdeseeenctes 1,478 














Since the opening of the surveying season Commander Sands has returned for deposit in the 
archives, his chart of resurvey of Pelican channel; survey of Biloxi bay; reconnaissance of Ver- 
milion bay and Calcasieu river, and two sheets of Mississippi sound, scale 55455, together with 
two charts, showing soundings and temperatures in the Gulf of Mexico, the originals and dupli- 
cate records of soundings and angles, and twenty specimens of bottom from the Gulf of Mexico. 
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Tides.—A brief notice of the progress made in discussing the tidal observations of the Gulf 
coast is given in the introduction to this report, and the results are detailed in the Appendix 
No. 35, in a paper on cotidal lines, read by me before the American Association for the advance- 
ment of Science. 


SECTION IX. 


FROM VERMILION BAY TO THE BOUNDARY, INCLUDING PART OF THE COAST OF LOUISIANA, AND THAT 
OF TEXAS.—(Sxercu I, Nos. 41—43.) 


This section is well advanced, notwithstanding the peculiarly disadvantageous circumstances 
under which the work in it has labored from time to time. I estimate that it is one-third done, 
and that it can easily be brought out before the other Gulf sections, with the force at present 
employed init. The great work was Galveston bay and its dependencies, executed now some 
years since, and published in sketches and preliminary charts, and nearly ready in a finished 
map. ‘The occasional services of an astronomical party, and the regular services of one triangu- 
lation, one topographical, and one hydrographic party with a sailing vessel, will bring the 
work to a close between Matagorda bay and the boundary, unless extraordinary detention occur, 
in six years; and in two or three years more the work, from Hast bay to Vermilion bay, may be 
completed by a similar force. The only part of this coast which presented difficulties has been 
passed, and the work goes now rapidly onward, the topography and hydrography keeping pace 
with the triangulation without essential difficulty. It will be necessary, in order to produce 
this result, to keep the same parties during, at least, half of this time on this particular part of 
the coast. The frequent changes in the assistants employed have much retarded the progress 
in past years, the first season being in a great degree required to give the experience necessary, 
and to know what means are best suited to the particular circumstances and localities of the work 
to make the best use of the means provided. The first effort was made in this section by bor- 
rowing a revenue-cutter from the Treasury Department in 1847, and the first permanent opera- 
tions of the Coast Survey were conducted with very small means in 1848. One year since, 
nearly the whole available appropriation for this section was absorbed in providing a suitable 
vessel, the schooner Arago, for the hydrographic party. 

The following operations are detailed in this section: 

1. Triangulation of Matagorda bay. 

2. Topography of Matagorda bay. 

3. Hydrography of the coast of Texas, south of Galveston bay. 

The drawing and engraving of the preliminary chart of Galveston bay z7,'y77, has been com- 
pleted. 

Secondary Triangulation of Matagorda bay.—(Sketch No. 41.)—-The party of Assistant 8. A. 
Gilbert reached Matagorda on the 18th of January in the schooner Pheenix, and employed 
the following month in the erection of signals, and in reconnaissance for the work of the season. 
‘The instruments shipped to the party having been lost in the wreck of the steamer Crescent 
City, others were sent from the office to replace them, and the measurements of angles were 
commenced on the 20th of February. 

Por the triangulation, twenty-three tripod signals were erected in Palacios and Lavacca bays, 
and in other dependencies of Matagorda bay, the work being extended in a direction westward 
from the limits of the triangulation of the previous year. Ten stations were occupied by Assist- 
ant Gilbert; at nine of which observations for horizontal angles were made from the tripod 
heads at elevations varying between twenty and forty-three feet. At these stations fifty-eight 
angles were measured on forty-three different objects. The area covered by the triangulation is 
about three hundred and twenty-four square miles. 

“The general character of the country is level prairie, much cut up with low, wet, boggy 
tracts and small bayous. 

“There is no timber excepting on the islands in the Colorado bottom, and on the immediate 
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banks where the land is low and subject to frequent inundations, and in those localities a very 
dense growth of cotton-wood, cypress, gum, and other varieties, interlaced with vines of various 
kinds, forms an almost impenetrable thicket.’’ 

‘‘Through the islands, between the two mouths of the Colorado, run innumerable small bayous 
and channels, which are generally so choked up by fallen trees and drift-wood as to be inacces- 
sible for boats of any kind.’’ 

‘‘ The trade in the river is limited, and by reason of the shell reef obstructing the navigation 
at Dog island, where the water, as well as at the mouth of the river, is lessened to two and a 
half feet, sea-going vessels, engaged in carrying sugar and cotton from Matagorda to New York, 
are under the necessity of receiving and discharging their cargoes by lighters at Shell island, at 
a distance of eight miles southwest of the town of Matagorda.’’ 

‘‘The shores of Lavacca bay, in the upper part, rise from fifteen to twenty feet above the 
water level.’’ 

Sub-Assistant Malcolm Seaton was attached to the party engaged in the triangulation, and 
his zeal, industry, and efficiency in the prosecution of the work are acknowledged in cordial 
terms in the report of Assistant Gilbert. Oserations in the joint duty of triangulation and topo- 
graphy were terminated for the season on the 12th of May. 

Topography of Matagorda bay.—In connection with the work just noticed, the plane-table 
survey of the peninsula separating Matagorda bay from the waters of the Gulf of Mexico was 
completed by the party of Assistant Gilbert. The work joins at Smith signal with the sheet of 
Sub-Assistant Sullivan, to be presently mentioned, and was extended from thence southward and 
westward to Decros Point. The shores of the mainland, on the opposite side of Matagorda bay, 
are included in the topographical sheets of Assistant Gilbert; the details of that extending 
eastward from Matagorda, commenced last season, being also completed. 

The topography of the mainland is comprised between Lake Austin on the east, and the 
entrance to Palacios bay on the west, and the details in reference to the statistics are exclusive 


of tkose returned for the sheet commenced in the previous year. The summary for the present 
season is as follows: 


Shore-line surveyed qusincdivs best oll gaa ceugaancede eee 234 miles. 
Roads surveyed...............60. Pipe ern PM Tee irs HS 
Square miles of area............cc.0008. yeibd SUES LM ca LOG. ae eed ee 108 


This work, with that of the party of Sub-Assistant Sullivan, to be next noticed, completes the 
survey of the upper part of Matagorda bay, and as far as the junction formed by its waters with 
those of Palacios bay. and Lavacca bay. In reference to the character of the region included in 
his topographical survey, Assistant Gilbert remarks that: 

‘‘ About a mile back from Matagorda bay the prairie is above the ordinary high water of the 
rivers or tide, and appears to be rich and fertile; but in general, the lands around the bay, and for 
miles in the interior, are used only as grazing ground for the immense herds of cattle raised in 
the vicinity of Matagorda.”’ 

On closing the work of triangulation and topography in Matagorda bay, the schooner Phenix 
was refitted for her return to New Orleans, where she arrived on the Ist of J une, and was soon 
after laid up for the season at Madisonville. Assistant Gilbert returning to the north completed 
his office-work, and in the latter part of August resumed topographical duty on Long Island, as 
detailed under Section II. This duty has been continued until-the present time, but active 
preparations are in progress for an early return of the party to Section IX. 

The topography of the peninsula, at the upper extremity of Matagorda bay, was executed by 
Sub-Assistant J. A. Sullivan. 

Transportation was afforded for his party in the schooner Phenix, which was during the 


season engaged, as just stated, in the service of the triangulation party of Assistant Gilbert at 
work lower down on the coast. 
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Mr. Sullivan commenced his sheet on the 31st of January, and completed the survey of the 
peninsula between Cany creek and Smith’s house and landing, including the coast of the Gulf 
of Mexico, lying between the points named. The extent of coast line determined and defined on 
the sheet is about nine and a half miles. The survey of the main land was carried towards the 
interior along Cany creek, embracing both its shores, and on the lower side as far back as Lake 
Austin, a part of which and of Live Oak bayou, on the shores of Matagorda bay, were also 
included. Numerous intricate watercourses, and other features comprised within the limits 
just mentioned, are amongst the details returned on the map sent to the office by Mr. Sullivan. 

“The peninsula, from the head of Matagorda bay to Smith’s signal, is very much cut up with 
bayous, some of which, when the tide is high, connect the waters of the bay with the Gulf of 
Mexico. The bay shore is fringed with bushes, and is very uneven and marshy to an average 
distance back of about one hundred and fifty metres.’’ 

“‘Cany creek was surveyed to a station which, though not over four miles above the mouth of 
the canal in a direct line, is thirteen miles distant, measured by the watercourse. The creek 
runs through a belt of woods varying from fifty to two hundred and fifty metres in width, with 
a dense undergrowth, which extends to the-water’s edge.’’ 

The following are statistics of the work executed: 


TUM MEMINCNEUTVOVCU. ct... .cccsccocresecsecdscscdesnddeiswcdaccrtensestersceuersss 145 
SN PERIBMTIOTOUT WO YOUN .6 55:05) Sven i bccade os: sss scenesatesatcuscsecsapetansocsestdonsss 18} 


Sub-Assistant Sullivan discharged his party in the beginning of April, and proceeded, under 
my instructions, to act in concert with Sub-Assistant Rockwell for continuing the triangulation 
of the Florida keys, reference to which has been made under Section VI. He was since engaged 
in topographical work requisite in the resurvey of New York harbor. 

The topographical sheet of Sub-Assistant Sullivan has been deposited in the office, and will 
be inked during the winter. 

Hydrography, coast of Texas.—The party of Lieut. Comg. Edwin J. De Haven, U.S. N., 
assistant in the Coast Survey, in the schooner Arago, reached the station joining the limits which 
terminated the work of the previous season, southward of Galveston bay, about the middle of 
December. After making a proper connection with the hydrographic sheet last executed, the 
soundings were resumed at ‘‘Jupiter’’ station, about three miles below Velasco, and continued 
southward and westward along the coast, and for about twelve miles off shore to ‘‘ Bath’’ station on 

_the peninsula below the head of Matagorda bay. ‘The hydrographic sheet, including this work, 
extends thirty-one miles along the coast. An examination was also made of the soundings 
executed in the previous year. In prosecuting the work of the present surveying season, nine- 
teen thousand one hundred and fifty-two soundings were made. 

Lieut. Comg. De Haven has completed, and turned in for deposit in the archives, his hydro- 
graphic sheet containing the upper part of Galveston bay, and four sheets, scale 55455, of 
sound’ os executed westward of Galveston bar, together with his chart of work extending from 
Quintana westward, and the following records of observations made during the progress of the 
survey by his party in the section, viz: Ten volumes of soundings, and the same number of 
volumes of angles entered in the work of upper Galveston bay, off Galveston bar, and westward 
of it; two journals of the same, and four volumes original and duplicate of tidal observations 
made at Bolivar Point, Galveston bay, San Luis, and San Bernard river. He has also returned 
six volumes of soundings, seven of recorded angles, and a volume of tidal records containing the 
data obtained this season. * 
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SECTION X. 


COAST OF CALIFORNIA, FROM THE SOUTHERN BOUNDARY TO THE FORTY-SECOND PARALLEL, NORTH 
LATITUDE. (Sxercu J, Nos. 44—50.) 


The details of operations in this section will be found to include: 

1. The extension of the primary triangulation northward of San Francisco bay, 

2. The triangulation of the main, adjacent to Santa Barbara channel, and of Santa Cruz 
island. 

3. The topography of San Francisco and San Pablo bays. 

4. The topography of the main, adjacent to Santa Barbara channel. 

5. The hydrography of San Pablo bay, of Mare Island straits, of San Clemente anchorage, of 
San Diego bar, of Cortez shoal, and of part of Santa Barbara channel, 

Primary triangulation.—The work extending northward from San Francisco bay has been, 
during the season, in charge of Assistant George A. Fairfield. From the termination of the 
series of triangles completed by Assistant R. D. Cutts, between Monterey and Rocky mound, 
the divergence of the mountain ranges was found to increase, necessarily involving the selection 
of lines of greater length, and, under ordinary circumstances of the season, enhancing the 
difficulties to be expected in making the observations. Two primary stations have been occu- 
pied by Assistant Fairfield in the extension of the work from Ballenas bay to Russian river. 
The number of angles measured within the season was thirty-one by twenty-seven hundred and 
seventy-nine observations. ‘Twelve primary signals were erected, and the heights of the two 
stations occupied were determined by the level. , 

Tomales bay and Bodega bay were included in secondary triangulation. 

Descriptions of the signals erected by Assistant R. D. Cutts, and of the stations established 
by him on the shores of San Francisco bay and southward to Monterey, have been received 
from him within the year, and placed with the records of the triangulation. 

Triangulation of the main, adjacent to Santa Barbara channel, and of Santa Cruz island.— 
The plan proposed for connecting the islands in Santa Barbara channel, by triangulation, with 
stations established on the main coast near Point Fermin, has been pressed forward by Assistant 
W. E. Greenwell. After the completion of a reconnaissance, he projected a series of triangles 
to extend from San Pedro, northward and westward, stretching over the villages of San Fer- 
nando and Santa Clara, and resting at a station near the mission of San Buenaventura, from 
which it is expected that a junction may be formed with the islands of Santa Cruz, Santa Rosa, 
and San Miguel. Observations were begun at San Pedro, and, as an example of the peculiar 
difficulty presented in this work, the party in occupying that station for two consecutive months 
were not able once to distinguish either the signal on Santa Barbara island or that erected on 
Point Duma, although the latter station is but twenty-seven miles, and the former only about 
forty miles distant. The exertions of Assistant Greenwell were subsequently successful in 
completing the triangulation between these points upon the basis of his reconnaissance already 
referred to. Four primary and fifteen secondary stations were observed on within the season. 
The number of observations made was fourteen hundred and two, with the eight-inch Gambey 
theodolite, C. 8. No. 44. : 

In October, Mr. Greenwell measured a base of six hundred and ninety metres near the 
middle of Santa Cruz, and has made progress in the triangulation of that island preparatory to 
the plane-table survey and its connection with the work on the main. The topography of Santa 
Cruz island and that of Santa Rosa will be commenced early in the ensuing year. 

Having effected a landing upon Santa Barbara island, without accident, although at consider- 
able risk, Assistant Greenwell erected a signal there just previous to the opening of the present 
surveying year. He remarks, ‘‘ Since then, I visited the island again, for the purpose of leaving 
a heliotroper, but, after two days spent in fruitless efforts to land, was at length forced to 
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abandon the attempt. The extent of this little island in shore-line would not exceed two miles. 
Its elevation in the highest part is about five hundred feet, and the surface contains some 
twenty or thirty acres covered with soil, but no water occurs, and not a vestige of wood. The 
shores are rocky and abrupt, presenting on the northeast and on the southern side perpendicular 
surfaces, exposed to the full force of the ocean swell.’’ 

“Catalina island is about seventeen miles in length, with, at most, a breadth of four or five 
miles. Its shores are rocky, and on the southern side fearfully abrupt, but on the northern 
shore, in several little coves or bays, boats may land’ at any season of the year. For agricultural 
purposes I consider this island valueless. It is made up of ridges of rock, running diagonally 
across the surface from northeast to southwest, with elevations of from two to three thousand 
feet, composed principally of slate rock, with occasional masses of coarse quartz. Between 
these ridges occur precipitous gulches, and at intervals little valleys, but they are inconsidera- 
ble, and the soil is light and scarcely worth the cultivation.’’ 

Pour or five settlers cultivate the most productive of the little valleys mentioned, but realize 
nothing beyond the bare means of living. About midway between the isthmus and the north- 
western extremity of the island, there is a well of running water, sweet and good. At the 


southeastern point, good water has also been found in digging to a depth of fifty feet or more; 


but in places intermediate, although found at the same depth, the water is brackish. The 
island of Santa Catalina produces good firewood, (scrub oak,) and much of it could be obtained 
without extraordinary labor.’’ 

Mr. P. C. F. West served as aid in the party of Assistant Greenwell. 

The schooner Humboldt, used for transportation, was laid up at San Francisco on closing 
work for the season. 

Topography of San Francisco and San Pablo bays.—The party of Sub-Assistant Augustus F. 
Rodgers has completed the plane-table survey of the northern shore of San Pablo bay, extend- 
ing it eastward from the limit reached last season in the vicinity of the mouth of Petaluma 


_ereek. Several navigable streams, known as Folay and Sonoma creeks, and Navy Yard slough, 


_ are included in the topographical sheet. This work was executed in March. A second sheet, 


bo 


completed in May, embraces the shores of Napa or Mare Island strait, including the works in 


progress in the vicinity of the Navy Yard, and a plan of those contemplated, together with a 
survey of the town of Vallejo, on the opposite eastern shore of the strait. The details of these 


4 two surveys exhibit the connection between the waters of Napa and Sonoma creeks, hitherto but 


_ little known; the surveying schooner Baltimore, in the service of the topographical party, being 


the first vessel of like draught known to have passed through. 
In July, Sub-Assistant Rodgers completed a topographical sheet containing the shores of 


: Karquines strait, and the southern part of Suisun bay, connecting with that last mentioned; 


and in August a fourth sheet, presenting the shores of San Antonio creek with the adjacent 
eastern shore of San Francisco bay. The fifth plane-table sheet, which closed his work of the 
present season, embraces the eastern shore of San Francisco bay. This survey joins with. the 
former sheet at the mouth of San Antonio creek, and extends northward and westward to 
the station Contra Costa, No. 8, opposite the main entrance of the bay. 

The topographical statistics of the season are as follows : 


























Sheets. Miles of Miles of Area, square 
shore-line. roads. miles. 
IVE ye eee eee oF PAD RTM ee se oe 19. 75 
hy pee Bee. 5S a Sd at eel a Reae Bete sp eee 13. 75 
Ot atts abta =a 46. 40 10. 00 20. 50 
Eee 83. 50 28. 50 10. 30 
Ds Sees oon et 21. 00 29. 25 9. 00 
otal - 2.9 gee 538. 02 67.75 73.30 
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The city of Benicia and the towns of Vallejo, Martinez, Oakland, San Antonio, and Clinton 
are included in the plane-table sheets just mentioned. 
In his report of operations, Sub-Assistant Rodgers remarks: ‘‘The town of Vallejo has 


within the last year assumed the appearance of a thriving place, having now a population of | 


about eight hundred souls. 


“‘The city of Oakland and its vicinity will furnish an interesting example of the rapid p 


progress of settlement in California. The villages of San Antonio and Clinton, which had no 
existence four years ago, now form a prominent feature on the eastern shore of San Francisco 
bay ; though still unimportant in themselves, they have recently been joined under the name of 
Brooklyntown.”’ 

The prevalence of fogs in the vicinity of San Francisco during the season, and rapid altera- 
tions of natural feature in topographical details, yet going on with the progress of development, 
made it expedient to defer until the ensuing season the survey of that city. Under ordinary 
circumstances of weather, and other contingencies affecting operations in the field, the survey 
of the shores of San Francisco bay and its dependencies, including the city of San Francisco, 
will probably be completed before the close of the next ensuing year. 

Six topographical sheets of the survey of San Francisco bay have been received from Sub- 
Assistant Rodgers since the close of last season, and filed with the archives of the Coast 
Survey office. 

Tracings from these were furnished, during the progress of work, to the hydrographic party. 
The two sheets embracing Oakland and vicinity are reported as well advanced for forwarding to 
the office. 

Topography of the main, adjacent to Santa Barbara channel.—The party of Sub-Assistant W. 
M. Johnson took the field early in April, and during the season executed two plane-table sheets, 
embracing a part of the coast bordering on the Santa Barbara channel. The first of these 
commences at Santa Clara river, and exhibits the ocean shore-line and the topographical features 
in detail of the main, between it and Point Hueneme, where it joins the second sheet. The 
survey was from thence continued in the same direction, southward and eastward, along the 
shore of the channel to Point Mugu. ‘Above eighteen miles of outer coast-line are represented 
in the two sheets, the first of which has been returned and deposited in the office. The season 
proved to be very unfavorable for the operations of the party. Sub-Assistant Johnson made a 
reconnaissance from the limit reached in the topographical survey—to Point Duma, distant rather 
more than twenty miles, and remarks in reference to the general features of the country: ‘‘8o 
broken is this part of the coast that we did not reach Point Duma until the approach of night 
on the second day after leaving camp, though moving at sunrise. There is but little water and 
very little land that will ever be fit for cultivation; the only rancho passed on our route was 
within a mile of Point Duma.”’ 

Sub-Assistant Johnson was engaged during ‘part of the season in tracing in the shore-line of 
his ‘work on Monterey bay, north of Point Afio Nuevo, and north of Point Duma, and in the 
preparation of other topographical data, for the use of the hydrographic party of Commander 
Alden. : 

The statistics of the plane-table work executed are as follows : 


Shore-line of coast surveyed.......... Jossaesnantane Maes ssneaWenenzacacsans annsiee 184 miles. 
Shore-line of sloughs and ponds.........cccscecssceeceeeeeeee ss sodas aaa eats . 40} miles. 
Shore-line of roads...... seseeeee oy eruseps e+ shennmennned tee det ess aiiaet scien 6 - miles. 


Since the opening of the season three plane-table sheets, forwarded to the office by Sub- 
Assistant Johnson, have been registered and deposited in the archives. One of these contains 
the survey made by him of Anacapa island and part of Santa Cruz, in the early part of the 
year. 

Hydrography.—The hydrography of this section was interrupted during the past year by the 
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use made of the steamer Active, under Commander Alden, in the Indian war in Washington 
Territory. The conduct of Captain Alden, in volunteering his services, and those of his party, 
was approved by me and by the Department.—(See Appendix No. 73.) The survey, however, 
was deprived of efficient services from December, 1855, until the middle of March following, 
except during a short period when Blakely harbor, Washington Territory, was surveyed. 

In May, the steamer Active and schooner Ewing were employed in attempts to survey the 
Cortez shoal, but the weather proving boisterous, the examination was deferred until later in 
the season. ‘The vicinity of the island of San Clemente was surveyed, and the vessels proceeded 
to San Diego harbor, completing soundings there between the 16th of June and 28th of July. 

Just after leaving San Francisco, the vessels proceeded to Monterey, and Commander Alden 
yisited Carmel bay, ‘‘for the purpose of examining a small harbor in that vicinity, which 
I had been informed was a safe anchorage at all seasons. I found a small nook at the southern 
extremity of Carmel bay, sufficiently land-locked, but too small for a vessel of this size to swing 
comfortably at anchor. There is an extensive quarry of granite at this point, and several 

vessels are employed in its transportation to San Francisco, but there is so little room that they 
are compelled to warp out and in by buoys placed at the entrance.’’ 

In reference to the work at San Diego, Commander Alden remarks : 

“We found a bar at the entrance to that port. It is situated between the outer extremity of 
Point Loma and the tail of Zuninga shoal. The bar is five hundred yards wide between the 
outer and inner five-fathom curves, and has only twenty feet at mean low water, at the shoalest 
point.’’ 

On the 30th of July the schooner was taken in tow of the Active, and, at the close of the day 
following, the steamer succeeded in anchoring in eleven fathoms on Cortez shoal. 

“The Ewing having anchored in the same depth of water, and just far enough off (about 
two miles) to give a good base for operations, at daylight next morning the work was begun ; 
and an astronomical bearing having been taken on the schooner, a boat with a large signal was 
left to occupy our position, while soundings on the line were executed in the steamer Active ; 
after which the schooner or boat was fleeted as Occasion required. In like manner, the whole 
area of the shoal (a hundred and thirty square miles) was sounded out.’’ 

A spot having probably as little as three fathoms of water at low tide was struck in the lati- 
_ tude of the least water found by Lieut. Comg. McRae, and somewhat less than half a mile to 
the eastward of the position assigned by that officer for the point of rock detected by him in 
the examination of the previous year. 

A consideration of the highly favorable circumstances under which the complete survey of 
the shoal was made by Commander Alden leads to the conclusion that the single point of rock 
found in both examinations is identical. He adds further: ‘‘ We had a fair opportunity to give 
the bank a thorough examination, and I am satisfied that the spot on which we got three and a 
half fathoms—say three fathoms at low water—is the only point at all dangerous to navigation, 
except perhaps in heavy weather, when 2 breaks in five or six fathoms on the shoal, and some- 
times, I suppose, in much aeeens water.’ 

On the departure of Commander Alden for Puget’s Sound, the schooner Ewing was left in 
charge of Lieut. Comg. R. M. Cuyler, U.S. N., assistant in the Coast Survey, for the execution 
of the hydrography of San Pablo bay. This work was completed before the end of March. 
Mare Island strait, with a part of Karquines strait, was sounded out while the vessels of the 
party were undergoing repairs in April. Commander Alden remarks, in connection with the 
work in this vicinity: ‘‘In our examination about Commission Rock, it was discovered to 
extend much further into the main ship-channel than was at first supposed. We found fourteen 
feet of water fifty metres from the point of rock, which is bare at low water, reducing the width 
of the channel between the eighteen feet curves to about two hundred and twenty yards.”’ 

Observations were made on the currents of Santa Barbara channel by Lieut. Comg. Cuyler, | 
in the schooner Ewing, and from this work, which was continued as the nature of the season 
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permitted, the following conclusions have been reached by that officer: ‘‘ rom the observa-_ 
tions already made, I deduce that in Santa Barbara channel, close in with the main land, and 
out from it about four miles, the current runs constantly during summer to the westward and 
northward and westward, with a maximum velocity of a knot and a half per hour. Further 
out in the channel it is not so strong, and often runs to the northward and eastward and south- 
ward and eastward ; but even there its greatest velocity is attained when running to the west- 
ward, At Point Conception the set is constantly to the southward and westward.”’ 

‘¢On Cortez shoal the general set of the current is southward and eastward, and the greatest 
velocity a knot and a half per hour.’’ 

These conclusions confirm, so far as they go, the results of observations begun under my 
instructions by the late Lieut. Comg. Archibald McRae, U.S8.N. The untimely death of that 
intelligent and energetic officer, and causes arising subsequently in consequence of the absence 
of Commander Alden in Section XI, have devolved the completion of this duty upon Lieut. 
Comg. Cuyler. 

Following the shore-line of Santa Barbara channel on the main, between San Buenaven- 
tura and Point Duma, furnished by Sub-Assistant W. M. Johnson, the soundings by the hydro- 
graphic party kept even pace with the field-work until the close of the season. 

The statistic summary of hydrographic work is thus stated in the season’s report: 
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Miles of Angles Casts of | Current 
Localities. soundings. | observed. | the lead. stations oc- 

cupied. 

Sabet Pablo bay taste Dee ee eee os ee Jey el tet ee oats 681 423 10, 830 4 
Mare‘ island’ strajtsi-t css soer aces 2 hee es SO ee Sie ule 125 565 SEG" = fost oa oe 
San Clemente anchorage cen sc ct care see at. Set ee eee ote ches ees 30 75 HOGA Stet. 8 
Sans Pierotharborzand wicinity_¢ Ash 8 pisos en as se dae gst ee 537 | 2,727 aT oe a a 
Cortez«shoal Soe tes base Cee oe Se BO aes Sue 206 87 783 4 
Haiita SDaT Dara sCHANHOL  o ucee leet Site ewer ee aa eee a AE 2 ws Se 114 478 1,780 16 
Total ni SUL ee ee Oe red. decelen Sete Soe Ae ee 1, 693 4, 355 30, 702 24 








Twelve specimens of the bottom were obtained with the soundings in the Santa Barbara 
channel. The hydrographic party is at present engaged in the execution of the hydrography 
between San Buenaventura and Point Duma on the main bordering the channel. 

Commander Alden has sent to the office within the year charts of the following localities in 
this section : 


Vicinity of Anacapa and eastern end of Santa Cruz island................cseceesecesen cous ns 
San Buenaventura and Vicinity) ai 0issndde ¢ cypleiantenie® Gadasia.s boiaise bn cde ao piaai haine ¢ 0anriy es cee —— 
Sauguel cove, Monterey Days. iss as nviceieeig 4 sbGpnalp de Gdenesitp 6.5:6h «ainig bo bay. d>a Fela degple ofp aa an ister 
William’s Landing and vicinity (two sheets),..........scscscssocsscecscccsensscecececsone en sanis your 
San Francisco bay: (four sheets) . .0,.<<.-.<.rremsasmedennsns ap ps adepk Sabie shwoidsie dy idole tik cE ¢ +obve 
San-Hranciscowba yy JN O24 edie. aiic «pias night » del Maiheda Seah aie lates fudesan i503 oade ates nee suber 
Sam Pablo: bay. sigs. ves yeh f .0380:5-4 cate) oie, 10) Boas en ga benatineasheck pacebie> Gable spit «ta eeeeen rov08 
Crescent, Citycharbor Gipstirvey))s (isc. <is.c. ccihewd ng aed no o<sein) «oghsloped «<picags ookiea ayaa ratvo0 


Tidal observations.—The permanent tidal stations at San Diego, San Francisco, and Astoria, 
have been kept up during the surveying season, As stated in my previous annual reports, the 
operations were continued in the charge of Lieutenant W. P. Trowbridge, but, in view of his 
return to the Atlantic coast in April, arrangements which met the concurrence of the Chiet 
Engineer, General Totten, were concluded withColonel DeRussy, for maintaining the permanent 
stations on the Western Coast. This service was voluntarily undertaken by Lieutenant N. F. 
Alexander, of the Corps of Engineers, and the skill and success shown by that officer in its 
accomplishment have been such as to command my thanks and approbation. 
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A short series of observations was made with the self-registering gauge at Cuyler’s harbor, 
island of San Miguel, to fill the interval mentioned in my last annual report as occurring 
between the stations at San Diego and San Pedro, 

Light-house examination.—Since the date of my communication (October 11, 1855) reporting 
progress made in the re-examination of the islands of Santa Cruz and Anacapa, and of the 
main adjacent to Santa Barbara channel, that duty has been completed in the selection of a 
point southeast of San Buenaventura for the establishment of a seacoast light. The service was 
executed by Lieut. Comg. Archibald MacRae, U. 8. N., assistant in the Coast Survey. The 
reasons determining the choice of the site referred to, are stated in detail in his report upon 
concluding the re-examination. (Appendix No. 86.) 


SECTION XI. 
COAST OF OREGON AND WASHINGTON TERRITORIES.—(Sxercn K, Nos 51—60.) 


Notwithstanding the interruption to the hydrography of this section by the occupation of the 
steamer Active in operations connected with the Indian war, the survey has made definite pro- 
gress. Astronomical observations were made at Point Hudson, Washington Territory. A base 
was measured at Port Townshend, and the triangulation of Admiralty Inlet was continued into 
Hood’s canal. The topography of Port Townshend and of Port Gamble, and the entrance to 
Hood’s canal, was executed, and sketches of Apple and Murden’s coves were made. The hydrog- 
raphy of Blakely harbor was executed. <A list of the maps turned in by the hydrographic 
party is given in this chapter with the details of the other work. 

Astronomical observations.—Having wintered at San Francisco, and completed his office-work 
of last year in this section, Assistant George Davidson returned with his party in the brig 
Fauntleroy, to Admiralty Inlet, and commenced the operations of the season by observing the 
occultations of a Scorpii and the planet Mars, in connection with the usual means for determi- 
nations of chronometer rate and other instrumental corrections. The observatory was erected 
at Point Hudson, for the meridian of which the occultations had been calculated. A meridian 
mark was established and observations commenced for the determination of azimuth for the 
adjustment of the triangulation. On five consecutive nights, one hundred and ninety-two 
observations were made for the : ngle between a Urse Minoris at eastern elongation and the 
station Point Wilson, and 0; hundred and fourteen observations for that between 0 Ursee 
Minoris at eastern elongation and Point Wilson. The same number of observations were made 
for the azimuth between that station and Admiralty Head. The elongation mark was in the 
line beyond Point Wilson, and distant two miles from the azimuth station. The ten-inch 
theodolite, C. S. No. 20, was used in the observations. 

Triangulation of Admiralty Inlet.—After measuring the base selected at Port Townshend, and 
occupying some of the stations established last season, Assistant Davidson proceeded with the 
triangulation from the limits then reached, and extended it westward, opening on Fuca strait, 
and southward over the inlet and its dependencies in the direction of Puget’s Sound, into Hood’s 
canal, Possession Sound, and the adjacent waters, and including Port Discovery. Stations were 
selected for connecting with the work to be executed in the straits of Muca, Rosario strait, and 
Canal de Haro. A reconnaissance was made beyond Duwamish bay, and seventy-five signals 
erected for continuing the observations. In the measurement of vertical angles, Mr, Davidson 
made one hundred and thirteen observations at these stations, and eter titan} the heights of 
Sixteen objects. He reports for Mount Baker, an active TR an elevation of 10,495 feet, 
and for Mount Constance, the eastern sharp peak of the Olympus range, a height of 7,777 feet. 
The instrument used in these determinations was the vertical circle, C. 8. No. 80. The season 
proved generally unfavorable for field-work in this section, the observations in triangulation 
being much hindered by lateral refraction. 
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The following are the statistics of the season : 


Number ‘or sigtaly re-Gxamaed es eS A, ae a adi aera 37 
Number of signals erected and determined «..........c.c.cscacecsecstseescdesbossens 95 
Stations occupied ‘durin S the seasoit! TP. a ea isaes cad ensbassaveceus 60 
ARDVUS MCHSTPCU vescerctsrcccsscceecttretescditeddts Ses Meat beaeat eee tele. sie dadabivape 299 
Separate observations in MeastireMent 2.0.0)... e sect dees eeencc seve cesoenes 9,816 


Sub-Assistant James 8. Lawson, attached to the party of Assistant Davidson, participated in 
the execution of the triangulation at the entrance to Hood’s canal, and other work in the field. 

Under the direction of Mr. Davidson, a signal was erected near the site for the light-house at 
New Dungeness, and Sub-Assistant Lawson succeeded in connecting the station with his trian- 
gulation of that locality. 

Nine volumes, containing notes and records of Mr. Davidson’s work at San Pedro and in 
Rosario strait and Admiralty Inlet, and also descriptions of the signals erected, have been 
received at the office. 

Topography.—Sub-Assistant James 8. Lawson, attached to the party of Assistant Davidson, 
has completed the plane-table survey of Port Townshend and approaches, and of Port Gamble, 
westward to Point Salisbury and Termination, embracing both sides of Hood’s canal,.and extend- 
ing northward halfway to its entrance. Sketches of Apple cove and Murden’s cove have also 
been executed by Mr. Davidson and Mr. Lawson. The points necessary for the execution of 
this work were furnished by the triangulation party. The shore-line, comprising over forty-one 
miles within the limits of triangulation, was approximately traced by Assistant Davidson. 

Mr. Lawson levelled the base at Port Townshend, and has furnished a profile and sketch of 
the site for reference. 

The statistics of his work aress follows: 


Shore-line AUSVEV Ess as assvarsgschessonapasnoRess cosh Gabe ar ocpupes «capes op tees mem 714 miles. 
Area of topographical sheets, (square miles)...........scseseceee eeseeeeees e..7 18 


He is at present engaged in inking the sheets executed within the season. 

Sub-Assistant Lawson’s plane-table sheets, on the scale of +s}yy, of Port Ludlow, Smith’s 
Island, New Dungeness, and Mats-Mats, or Boat harbor, have been received and deposited 
with the archives. 

Measurement of Port Townshend base,—In July Assistant George Davidson measured at Port 
Townshend a base 2,869.5 metres in length upon the site selected in the previous season, using 
the two iron rods, each of four metres, employed by Assistant R. D. Cutts in determining the 
length of the Pulgas base, in Section X. More than two-thirds of the base at Port Townshend 
runs over a space covered by the tide, but the level sandy bottom admitted of good progress, 
though less than half of each of the four days employed in the measurement were available on 
account of the water. 

Mr. Davidson followed in the measurement the method used by him in April, 1853, at 
Los Angeles. The ends of the base at Port Townshend have been well marked below the 
ground, and will, as soon as practicable, be distinguished by marks of the usual kind above the 


* 


surface. 

Hydrography of Blakely harbor.—While engaged with the surveying steamer Active, in the 
special duty for the Navy Department, of assisting to repel Indian hostilities in Washington 
Territory, as referred to in Appendix No. 73, it was expected that occasional opportunities might 
offer for advancing the hydrography of this section. But the Active being the only steam-vessel 
available for the service in Puget’s Sound, she was constantly in requisition during the three 
months following the 15th of December, and actually ran, as shown by the log, an aggregate 
distance of over four thousand miles between seventy-nine different anchorages. Before leaving 
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the section, however, Commander Alden executed a hydrographic survey of Blakely harbor, the 
statistics of which are as follows: 


TATE SATANIC LING 4-5 Si bhi ving, an bioginh didi -lah'g « oo die abearyinney = doth: Seerybasite =r 16 
MENEE ODECIVOG sive we wiise nliver shaban dap eh. emeseasierbiowbengd evh coms heceserondenme spare ceyetyes 150 
PML UIADET, Of BOUNAIN GR. saicn'sveriu tso'nsdbioes dna cheba anenndacstoboecscnnteeanepl meant 398 
Area surveyed, (square TALLOS) sainya niin sateen dhietine swesiorts gttteeeeiaaaenemennneneeneeneees 2 


Since the date of my last annual report, the following hydrographic sheets of localities in 
Section XI have been forwarded to the office by Commander Alden : 


Shoal water bay, No. 2. 


a CP EE SEE ARGS OE ee aes A OS RS a le zoho 
IRI eee e riot cin sc ste ts kectesv ccs etteenstnes cortcenstetnactet. ceeebe neta, toto 
I EDN ECII Sc teev sacs Caches fics tss acc tescistitsciesesceneiotssnsctsccensis sabes 
EIU oan Joint nis 5s) cere etsttcsstetesscctcstetvartsecsecectesetescetacsrerss rosoo 
TIED TSP. e es. cc eos re ctecdceset tectesesScctecchrccstoscctatessracansetereces Tye HA 
MeetincOOnT NATDOY ANC VIcinity............ ...s.ececsesneceseees ME Nec Sinan enatecs solu 
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i MNPEMNEECCACT I 7, wees. 6a ste ecete scare sccscstssetsececesarstacenetnacetrsyensaes TOatn 


Magnetic observations.—While observing at Point Hudson for azimuth, Mr. Davidson deter- 
mined the magnetic declination, making one hundred and thirty observations upon four days 
for that purpose. He redetermined also the zero points of the magnets and the co-efficient of 
torsion. The instrument used was the magnetometer, U. 8. C.8., No. 3. 


OFFICE-WORK. 


From the Ist of November, 1855, until the 21st of May, 1856, (nearly seven months,) the 
Coast Survey office was under the charge of Captain W. R. Palmer, U. 8. Topographical 
Engineers, and during the remainder of the year under that of Captain H. W. Benham, of the 
_ Corps of Engineers. The work in general has made satisfactory progress in all the divisions 
under both of these accomplished officers. 

Captain Benham was assigned to the important duty of examining the engraving establish- 
ments of Europe, with a view to increase the number of our first-class engravers, in November 
of 1855, and returned in June, 1856. In November, I made a close examination of all the 
parts of the office, and again in May. The details of progress are generally from the report of 
Captain Benham made at the close of October, and of the chiefs of the office divisions accom- 
panying it. 

The divisions of the office are the following : 

1. Computing; 2. Tidal; 38. Drawing; 4. Engraving; 5. Electrotyping ; 6. Miscellaneous. 

1. Compurrxe Diviston.—This division has been during the year under the charge of Assistant 
Charles A. Schott, and has fully maintained the high character of former years for zeal and 
efficiency, and for progress. The papers contributed by Mr. Schott, and forming part of the 
Appendix to this report, are evidences of his successful labors out of the routine of the division. 
The regular work has been kept up, and the numerous calls from the field parties and from 
persons outside of the survey, have been duly answered. 

The computations have been distributed as follows: Mr. #. Nulty has made latitude and 
azimuth computations, and reductions of magnetic declinations, dips, and intensities ; Assistant 
T. W. Werner has been engaged on the various calculations of triangulations, and on the 
extension of projection tables; Mr. James Main has reduced magnetic declinations, dips, and 
intensities, completed and revised astronomical azimuths and longitudes, and put the results in 
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shape for publication. Mr. G. Rumpf has computed, revised, and adjusted various triangulations, 
and had charge of the registers of geographical positions and geodetic statistics. Mr. J. 
Weisner has reduced transit observations, and computed chronometric differences of longitudes, 
and generally assisted on reductions of triangulations and other calculations. Jr. J. H. 
Toomer assisted in the reductions of triangulations, and was afterwards detached for field duty. 
Mr. J. E. Blankenship aided Assistant J. EL. Hilgard in the discussion of magnetic lines, 
reduced mean to apparent places of stars, and commenced reductions of triangulations. Mr. 
J. T. Hoover has acted as clerk to the division, and assisted in computing and making various 
diagrams. Mr. S. Walker, Mr. J. L. Tilghman, and Mr. 8S. J. Hough, were each temporarily 
attached to the division for a short time in miscellaneous computations. 

2. Trpat Drviston.—Under the charge of Assistant L. F’. Pourtales this division has fully 
maintained its high character during the past year. I have adverted to the progress made in 
’ the tidal discussions, under my immediate direction, in the introduction to my report; and a 
more extended notice of them will be found in Mr. Pourtales’ reports in the Appendix Nos. 
19 and 41. A statement of the observations made will also be found in them, The details of the 
records and ordinary office oe computations, as reported by Mr. Pourtales, are in Appendix 
No. 19. 

Mr. Avery has discussed the tides of Boston harbor, and deduced from them tables for the 
prediction of tides; he has also devoted much attention to the simplification of the methods of 
discussion. Mr. Kincheloe has been chiefly engaged in computations relating to the diurnal 
inequality on the Eastern and Western Coasts, and in miscellaneous work. Jr. Fendall has 
made numerous decompositions of tides by the graphical method; among them, a whole year of 
the tides of San Francisco; he also made numerous diagrams and miscellaneous computations. 
Mr. Downes, who joined the division in December, has computed the theoretical lunitidal 
intervals for San Francisco, and also some of the groups for cotidal lines of the Gulf of Mexico. 
Mr. Evans read off and reduced the self-registering observations until his detachment for field 
duty. Mr. Blanchard assisted in the same duty, and in ordinary reductions. Messrs. Bas- 
sett, Walker, and Williams were engaged, at intervals, in miscellaneous reductions. 

3. Drawine Diviston.—This has continued under the charge of Lieutenant J. C. Tidball, 
U.S. A., assistant. Captain Benham reports that, notwithstanding the calls made upon this 
division for extra work, especially for that connected with the resurvey of New York bay and 
harbor for the Commissioners on Harbor Encroachments, this division has kept well up to the 
ordinary work in the preparation of first-class maps and charts, as well as of sketches for 
publication in the annual report. Good progress has been made on two off-shore charts of the 
Atlantic coast, one north and east, and the other south and west of that between Gay Head and 
Cape Henlopen ; also, on one of the seacoast charts of Mississippi sound. The drawings of the 
sketches for my last annual report were all completed by the 3d of July of the present year, 
and it is expected that those of the present year will be ready by the close of February. A map 
of Central America, from materials furnished by the Committee of Foreign Affairs of the United 
States Senate, was also compiled in this. division by request of the State Department. The 
work of the year has been added to the Congress map. The annual sketches have been 
made anew upon uniform scales, and a map of the coast for the Light-house Board has made 
considerable progress.. During the year, Captain A. A. Gibson, U. S. A., to whom especially 
had been assigned, under my own immediate direction, the preparation of projects or plans of 
maps, was relieved from Coast Survey service, and this work was assigned to A. Boschke, Esq., 
assisted by Mr. A. EH. Hartman. It has been much interrupted by the necessary absence of Mr. 
Boschke on duty for the New York Harbor Commissioners, but has made reasonable progress 
in a general system, the details for which are nearly ripe in most of the sections of the coast. 
Captain Gibson had served the Coast Survey efficiently, and I regretted much to lose his 
services and judgment in matters relating to the Drawing Division. 

Assistant W. M. OC. Fairfax has been occupied on topographic and hydrographic reductions 
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of the first class; Assistant M. J. McClery and Mr. Joseph Welch in the first-class reductions 
of topography ; Mr. J. J. Ricketts, on fine hydrographic reductions and verification; Mr. A. 
Balbach, on the same during part of the year; Mr. L. D. Williams on reductions of hydrog- 
raphy and topography of the first and second classes; Messrs. A. Lindenkohl, J. R. Key, W. . 
T. Martin, and F. Fairfax on hydrographic reductions of the second class; Messrs. W. P. 
Schultz, A. 2. Hartman, and P. Witzel (the two latter part of the year only) principally on 
progress sketches, projects and projections for field parties ; Ir. W. Fairfax on sketches ; Messrs. 
B. Hove, jr., H. McCormick, and S. B. Linton on the miscellaneous work of the division. 

Captain Benham refers in strong terms to the services of Lieutenant J. C. Tidball in charge 
of this division. 

4, Eneravine Diviston.—This was under the,charge of Lieut. J. C. Clark, U. 8. A., assistant, 
until May of this year, and since under that of Lieut. Rufus Saxton, U. S. A. The large 
first-class maps of Boston harbor and Mobile bay are included in the finished work of this year, 
making an average of nearly five first-class maps per year, for several years, besides annually 
some thirty other maps and charts. 

The first-class topography, hydrography, and lettering have been executed by Messrs. G. 
McCoy, F. Dankworth, A. Rolle, J. Knight, J. V. N. Throop, and G. B. Metzeroth. Messrs. 
A. Blondeau and A. Sengteller have been employed a portion of the year only upon first-class 
work. The topography, hydrography, and lettering, generally have employed Messrs. A. 
Maedel, J. C. Kondrup, A. Petersen, and J. J. Knight, during the whole year. Messrs. H. 
S. Barnard, W. Langran, W. Ogilvie, and R. 7. Knight, have been employed a portion of the 
year only. The preliminary charts and sketches have been executed by apprentices J. W. 
Bradley, R. F. Bartle, F. W. Benner, W. A. Thompson, and W. Rose, the latter being 
employed the greater portion of the year. 

Captain Benham acknowledges, with high praise, the exertions of Hdward Wharton, Esq., 
the clerk of this division, upon whom its charge has devolved during a portion of the year, in 
consequence of the sickness of Lieutenant Saxton, stating that the force had been ‘ faithfully, 
laboriously, and judiciously employed.’’ 

5. Evecrrotyre Diviston.—Captain Benham reports that, in this division, “ still under the 
direction of Mr. George Mathiot, a much larger amount of work has been accomplished than in 
any former year, besides, as always heretofore, some successful experimental results. Some 
thirty-two alto plates, including seven of the thin bassos, and the same number of plates for 
printing have been prepared, and five other large plates have been rearranged, joined, or 
altered, making sixty-nine in all, directly needed for printing purposes ; while some thirty other 
electrotype plates are reported as having been made for uses in experiments of various kinds.”’ 

The successful experiment of printing from thin electrotype plates has been already referred 
to in the introduction to my report. Captain Benham says further: 

“Tmportant additions to the electrotype apparatus have been made during the year, as 
much nearly as the size of the building now in use will permit. The experiments in photo- 
electric or “‘actino’’ engraving have been continued, and with further successful results ; and 
preparations are making for an ‘‘actino’’ engraved plate, of a size about thirteen inches square. 
Mr. Mathiot appears confident of eventual success in the art of engraving by this process ; and 
the important inventions that have, from year to year, been developed by his ingenuity and 
industry, lead me to hope for the desirable result he anticipates.”’ 

Mr. R. W. Patterson has assisted Mr. Mathiot in the electrotyping and records of the division. 

6. Miscerzannous.—(a.) Printing. ‘‘The printing has been executed, as heretofore, by Mr. 
O’ Brien, with Mr. Rutherdale as assistant, and all the maps which have been required for sale, 
or for gratuitous distribution to public institutions and others, as well as all that were necessary 
for office uses, have been prepared, amounting to about 34,700 copies in all, including in 

120s 
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this a new edition of about 400 sets of the fine maps of the work, on thin paper, for binding in ~ 
volumes,’’ 

(b.) Distribution of maps and reports.—‘‘ The charge of the maps and the distribution of the 
reports have been continued with Mr. V. H. King during the past year, and by his report six 
finished maps, seven preliminary charts, and twenty-one sketches have been added to the publi- 
cation list. There have been turned over to our agents for sale about three thousand copies of the 
charts of the work; and about eight thousand five hundred have been gratuitously distributed, 
under authority of the Treasury Department, to institutions and individuals, both in our own 
and foreign countries, making, with some hundreds required for the office, nearly 12,000 
impressions usefully disposed of during the year. Over 6,100 copies of the annual report for 
1854, and about 1,250 copies of those of preyious years, have been, under the authority of 
Congress, distributed to libraries, institutions of learning, and to individuals in the different 
States ; to Army and Navy libraries and officers ; and to meet the extra calls made by members 
of Congress for this work. Nearly 500 copies have been presented to foreign governments and 
their literary and scientific institutions, and to their prominent citizens distinguished in such 
pursuits.’’ 

(c.) “The Library and Archives have continued under the care of Mr. C. B. Snow. The 
library now consists of 3,876 volumes—nearly every one relating directly or indirectly to the 
duties of the survey. Of these, 241 have been purchased during the past year, and 172 
were presented by foreign governments, and by different scientific societies.’’ 

‘* By far the most important of these additions is the magnificent set of works published by 
the government of France, and presented to the Coast Survey office by order of Admiral 
Hamelin, the Minister of Marine, in return for some presents of our newly invented instruments, 
Coast Survey maps, reports, &c., which, by authority of the Treasury Department, were 
presented to the French government. This present to our library consists of seventeen folio 
volumes of splendid illustrations of various character, accompanying some sixty volumes of 
letterpress description of voyages made by the national vessels of France. In addition to 
these, we have received from the same source eleven large folio volumes of the charts published 
by the French Marine Department.’’ 

There has also been presented to the office, in return for sets of maps, reports, &c., 
presented to the British Ordnance Survey and Admiralty officers, a portfolio containing upwards 
of two hundred sheets of the beautiful maps of England, prepared by the Ordnance Survey. 

(d.) ‘‘In the Instrument Shop, a large number of valuable instruments have been made for the 
survey, and a still greater number—in fact, nearly all that have required it—have been repaired, 
or altered, or rearranged by the force there employed.’’ 

‘‘ Among the more important instruments fabricated, are included one self-registering tide- __ 
gauge, ten deep-sea thermometers, two theodolites, and five stands for theodolites, two reconnoi- 
tering telescopes, two sounding instruments, seven three-armed protractors, one large circular 
protractor, four sectors, six beam compasses, three magnetic compasses, three plane-tables, four 
reducing frames, and a cylinder for magnetic observations.’’ 

‘‘ Among the instruments repaired, are twenty-eight theodolites, twenty-three plane-tables, 
eleven heliotropes, sixteen deep-sea thermometers, three transit instruments, thirty-seven sextants, 
nineteen telescopes, ten reconnoitering telescopes, seven ship compasses, six surveying com- 
passes, four prismatic compasses, ten sounding instruments, six self-registering tide-gauges, two 
dip-circles, two zenith telescopes, three sectors, and three sets of base rods. A number of other 
instruments were repaired for field parties, and work has been done also for the engraving and 
drawing divisions.’’ 

* (e.) ‘In the Carpenter's Shop, under Mr, Yeatman, the usual necessary labor has been per- 
formed, including, among many other things, the making of fourteen theodolite and plane-table 
stands, three barometer cases, a case for the Hardy clock, and some twenty other boxes to fit 
valuable instruments, such as heliotropes, transits, plane-tables, compasses, &c., with a large 
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number of drawing and engraver’s desks, tables, cases for maps, copper-plates, &c. In addition 
to these, nearly two hundred cases for maps have been painted and numbered. The Coast Survey 
buildings have been kept in repair; and the packing of instruments for field and hydrographic 
parties has been well performed.”’ 

Captain Benham commends highly, in his report, the services of Assistants J. E. Hilgard and 
Charles A. Schott, in charge of the computing division; of Assistant L. F’. Pourtales, in charge 
of the tidal division; very specially the services of Lieut. J. C. Tidball, U. S. A., in charge of 
the drawing division; of Mr. G. A. Porterfield, clerk of the same division; of Lieuts, J. C. 
Clark and Rufus Saxton, U. 8. A., in charge of the engraving division; and also specially those 
of Mr. E. Wharton, clerk of the division; of Mr. G. Mathiot, in charge of the electrotype 
division; of Mr. C. B. Snow, in charge of the archives and library; of Mr. A. W. Russell, the 
principal clerk of the assistant in charge; of Mr. J. Vierbuchen, chief instrument maker; and 

of Mr. H. Yeatman, chief carpenter. 

Captain Benham also acknowledges the cordial co-operation of the General Disbursing Agent 
of the Coast Survey, Samuel Hein, Esq., in all matters relating to the office. 

Very acceptable service has haan rendered during the year by Liewt. W. D. Whiting, of the 
Navy, in the revision of the office-work of the hydrography, and in preparing or revising the 
data for the published charts. Lieut. Whiting has also given advice in reference to the repairs 
of the Coast Survey vessels. 

I have already, in the introduction, acknowledged the services of Professor A. G. Pendleton, 
U. S. N., in the Gulf Stream and astronomical work, and of Lieutenant H. B. Hunt, of the 
Corps of Engineers, in the preparation of the index of memoirs and papers on subjects of science 
connected with the Coast Survey. 

Samuel Hein, Esq., General Disbursing Agent of the survey, has continued to discharge the 
difficult and onerous duties assigned to him, with his usual facility and success. 

In closing my report, I must also acknowledge the able and devoted services of my principal 
clerk, W. W. Cooper, Esq., upon whom, by the new arrangement of the details of the Superin- 
tendent’s office, additional duties have devolved, which he has discharged very successfully. 

Respectfully submitted as 


A. D. BACHE, 


Superintendent U. 8. Coast Survey. 
Hon. JamrEs GUTHRIE, 


Secretary of the Treasury. 
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APPENDIX No. 1. 





Distribution og the parties of the Coast Survey upon the coast of the United States during the sur- 


veying season of 1855-56. 








Limits of sections. 


Sxction I. 


From Passamaquod- 
dy bay to Point 
Judith, includ- 
ing the coast of 
Maine, N. Hamp- 
shire, Massachu- 
setts, and Rhode 
Island. 








Parties. 


No. 1 






Persons conducting opera- 


Operations. ane: 





Geodetic, astrono- 
mical, and mag- 
netic observa- 
tions. 


A. D. Bache, Superintend- 
ent; Geo. W. Dean, as- 
sistant ; Lieut. J. D. Bing- 
ham, U. S. Army, assist- 
ant ; Stephen Harris, sub- 
assistant ; Edward Good- 
fellow, sub-assistant. 


Reconnaissance. -.-} A. D. Bache, Superintend- 
ent; C. O. Boutelle, assist- 
ant; Lieut. J. C. Clark, 
U. §. Army, assistant ; 
F. P. Webber, aid. 


Lieut. A. W. Evans, U. 5S. 
Army, assistant; Benja- 
min Huger, jr., sub-as- 
sistant; G. E. Humphries, 
aid. 


Secondary triangu- 
lation. 


I. Hull Adams, assistant ; 
H. 8. Duval, aid. 


Topography, =... - 


Topography. -...-} A. W. Longfellow, assist- 


ant; N. 8. Finney, aid. 


Topography. -.-- -| R. M. Bache, assistant. ..--- 
4 

Topography, ---- -| C. T. Iardella, sub-assistant. 

Topography. -..- .| H. L. Whiting, assistant. --- 

Hydrography. .--.| Lieutenant Commanding 


Stephen D. Trenchard, U. 
8. Navy, assistant, 





Localities of operations. 





Saunders Station, Hancock county, Me.; . 
occupied for connection between pri- 
mary and secondary triangulation ; 
astronomical, geodetic, and magnetic 
observations, at primary station on 
Mount Desert island, coast of Maine. 
(See also Section V.) 


Reconnaissance for connecting site of 
verification base, on Epping plain, with 
adjacent stations in the primary trian- 
gulation. (See also Section V.) 


Kennebec river, in the vicinity of Bath; 
Sheepscot river, and stations in Casco 
bay, for continuance of triangulation. 
(See also Sections V and VI.) 


Plane-table survey of southern part of 
Small Point peninsula, Me.; and of 
the mouth of Kennebec river, in- 
cluding Seguin and other adjacent 
islands. (See also Section ITI.) 


Detailed topography of the city of Port- 
land, for finished chart of Portland 
harbor. (See also Section V.) 


Completion of plane-table survey of Dux- 
bury, Mass., and extension of topo- 
graphy towards Marshfield. (See also 
Section VIII.) 


Coast of Cape Cod peninsula, from Or- 
leans to Nausett Centre light, and re- 
survey of Monomoy Point. (See also 
Section VI.) 


Resurvey and determination of changes 
in shore line of Muskeget channel. 
(See also Sections I and IIT.) 


Hydrography of Casco bay, extended 
from Great Jebeig island westward to 
join former work ; soundings at the 
entrance to Kennebec river, Me., and 
supplementary hydrography between 
Annis Squam and Ipswich, coast of 
Massachusetts. (See also Sections V 
and VI.) 
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Limits of sections. | Parties. Operations. wine Syept wera a Localities of operations. 
Section I— No. 10 | Hydrography. -..-| Commander H. §. Stellwa- | Deep-sea soundings from Cape Cod pe- 
(Continued.) gen, U.S. Navy, assist- ninsula extending to longitude 66° 
ant. 30’ west, and completion of hydro- 
graphy from Monomoy to Race Point 
(Cape Cod); in-shore hydrography 
from Scituate to Plymouth; hydro- 
graphy of Cape Cod bay completed, 
and additional lines of soundings off 
Cape Ann. 
11 | Hydrography. --..| Lieutenant Commanding | Approaches to Nantucket sound com- 
C. R. P. Rodgers, U. S. pleted, including soundings of Great 
Navy, assistant. Round shoal and adjacent sand ridges, 
and the middle and southern part of 
Nantucket sound to the eastward of 
Nantucket light-boat; resurvey of 
Horse Shoe, Eldridge’s, and Wreck 
shoals. Supplementary hydrography 
in northeastern part of Nantucket 
sound ; also northward from Holmes’ 
Hole and on the Middle Ground, 
(Vineyard sound,) and survey of Cot- 
amy bay, adjoining Edgartown har- 
bor. (See also Section II.) 
Pea Mia GODServAtiONS, | 2---00c-neneseneccenoceone Observations with self-registering gauge 
continued at Boston dry dock. 
Sxcrron II. 

From Point Judith | No. 1 | Secondarytriangu- | Edmund Blunt, assistant; | Determination of points in New York 
to Cape Henlopen, lation. Lieut. J. C. Clark, U. S. city and vicinity for topographical 
including the coast Army, assistant, (part of work of Commissioners on Harbor En- 
of Connecticut, N season ;) Charles Fergu- croachments. 

York, and N. Jer- son, sub-assistant ; G. H. 
sey, and shore of Bagwell, sub-assistant. 
Pennsylvania and 
Delaware. 
2 | Secondary triangu- | Edmund Blunt, assistant; | Triangulation of Hudson river, between 
lation. Lieut. A. H. Seward, U. Albany and New Baltimore. 
8. Army, assistant; Lieut. 





AS PB. Hla. S; Army, 


assistant. 
3 | Topography.-....- F. H. Gerdes, assistant; J. | Topography of shores of East river, from 
G. Oltmanns, sub-assist- Harlem river to Throg’s Neck, com- 


ant; Chas. H. Boyd, aid. pleted ; and of Long Island, from 
Brooklyn to Jamaica and Flushing ; 
also topography of western shore of 
Hudson river, above Hoboken, and 
of eastern shore, above New York city, 
extending to Palisade Point ; executed 
for Commissioners on Harbor En- 
croachments. (See also Sections VII 








and VIII.) 
4 | Topography. .-.-. §. A. Gilbert, assistant; J. | Topography completed of western end 
A. Sullivan, sub-assistant; of Long Island, and of southern side, 
Malcolm Seaton, sub-as- including Jamaica bay and islands ; 
sistant; W. 8. Gilbert, aid; also resurvey of Rockaway inlet and 
F.W. Alexander, aid, (part interior, with the towns of Flatlands, 
of season.) Centreville, Gravesend, New Utrecht, 
Flatbush, Gowanus, New Lots towards 
Jamaica, and Fort Hamilton, for Com- 





missioners on Harbor Encroachments. 


* ) (See also Section IX.) 
5 | Topography. -- --- H. L. Whiting, assistant; | Finished topography of the shores and 
F. W. Dorr, aid. details of the interior of Staten island, 


for Commissioners on Harbor Encroach- 
ments. (See also Sections I and III.) 
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Limits of sections. 





Sscrion II-- 
(Continued. ) 


Sxcrion ITI. 


From Cape Henlo- 
pen to Cape Hen- 
ry, including the 
coast of part of 
Delaware, and the 
coast of Maryland 
and Virginia. 


Parties. 


No. 6 


10 


11 


12 


13 


No. 1 





Operations. 


Topography. - -- -- 


Topography. - -- -- 


Topography. - -- -- 


Hydrography. -- -- 


Hydrography. ---- 


Hydrography. -- -- 


Tidal observations. 


Tides and currents. 


Secondary triangu- 
lation. 


Secondary triangu- 
lation. 


Topography. - ...- 


Topography. - -.-- 








Persons conducting opera- 
tions. 





A. M. Harrison, assistant; 
P. R. Hawley, aid; W. H. 
Dennis, aid, (part of sea- 
son.) 2 


APE DOSCUL RO de ose se tce ass 


A. 8. Wadsworth, assistant. 


Lieutenant Commanding C. 


R. P. Rodgers,U.S. Navy, | 


assistant. 


Lieutenant Commanding T. 
A. Craven,U.8. Navy, as- 
sistant. 


Lieutenant Comd’g Richard 
Wainwright, U. 8. Navy, 
assistant. 


Lieut. W. P. Trowbridge, U. 
S. Engineers, assistant ; 
Gustavus Wurdemann. 


Henry Mitchell, sub-assist- 
ant; W.G. Williams, aid. 


John Farley, assistant ; 
Charles Ferguson, sub- 
assistant, (part of season;) 
J. P. Farley aid. 


Lieutenant J. P. Roy, U. S$. 
Army, assistant. 


H. L. Whiting, assistant. --- 


John Seib, assistant ; W. H. 
Dennis, aid. 








Localilies of operations. 





Finished plane-table resurvey of south- 
ern shores of Raritan bay and Sandy 
Hook bay, from mouth of Raritan 
river to Shrewsbury inlet, including 
the highlands of Navesink, and Sandy 
Hook, for Commissioners on Harbor 
Encroachments. (See also Sections VI 
and VII.) 


Details of topography : wharves of New 
York city and Brooklyn, and shores of 
Harlem river and its dependencies. 


Shores of Hudson river, between Albany 
and New Baltimore. (See also Sec. IV.) 


Resurvey of harbor inside of Sandy Point, 
near Stonington, Conn. Re-examina- 
tion for light-house sites in Delaware 
bay. (See also Section I.) 


Hydrography completed, of New York 
bay and harbor—from Light Ship to 
Throg’s Point, including Harlem riv- 
er, Harlem Kills, and Little Hell Gate; 
for Commissioners on Harbor En- 
croachments. (See also Section VI.) 


Hydrography of Hudson river, between 
Albany and New Baltimore. (See also 
Section II.) 


Investigation of the tides in Hudson riv- 
er, using stations at Gevernor’s island, 
Dobb’s Ferry, Verplanck’s Point, West 
Point, Poughkeepsie, Tivoli, Stuyve- 
sant, Castleton, and Albany. (See 
also Sections X and XI.) . 


Tides and currents of Newark bay, Kill 
van Kull, and Arthur’s KilJl; and in- 
vestigation of currents at Sandy Hook 
and in docks of New York city, for 
Commissioners on Harbor Encroach- 
ments. Tides and currents of Pas- 
saic river. 

James river, Va., from Upper Brandon 
station, downwards, to Jamestown 
and Hog island. 


York river, Va., from entrance connect- 
ing with work on Chesapeake bay, and 
extending upwards to Purtan island 
and Moody’s wharf. 


Verification of topography on east side 
of Elk river, Md., and on both shores 
of Rappahannock river, Va., extend- 
ing six miles below Tappahannock. 
(See also Sections I and II.) 


Survey of mouths of the Potomac and 
Rappahanno@k rivers, including adja- 
cent shore of Chesapeake bay ; topo- 
graphy of interior, near Wolf Trap, 
and on Piankatank river, completed, 
with numerous creeks and water- 
courses. (See also Section V.) 





Limits of sections. 





Section IIT— 
(Continued. ) 


Secrion IV. 


From Cape Henry 
to Cape Fear, in- 
cluding part of 
the coast of Vir- 
ginia and coast of 
North Carolina. 


Section V. 


From Cape Fear to 
St. Mary’s river, 
including the 
coast of South 
Carolina & Geor- 
gia. 








Parties. 


No. D 


10 


No. 1 








THE UNITED STATES COAST SURVEY. 


APPENDIX No. 1—Continued. 


Operations. 
Topography. - -- -- 
Topography. - -- -- 


Hydrography. -- -- 


Hydrography. -. -- 


Hydrographic re- 
connaissance. 


Magnetic observa- 
tions. 


Telegraphic obser- 
vations. 


Secondary triangu- 
lation. 


Triangulation and 
topography. 


Hydrography. -. -- 


Astronomical, tele- 
graphic, and mag- 
netic observatious. 








Persons conducting opera- 
tions. 


Geo. D. Wise, assistant; F. 
F. Nes, aid. 


I. Hull Adams, assistant. --- 


Lieutenant Comd’g Richard 
Wainwright, U. 8. Navy, 
assistant. 


Lieutenant Comd’g John J. 
Almy, U.S. Navy, assist- 
ant. 


Lieutenant Comd’g J. N. 
Maffitt, U.S. Navy, assist- 
ant. 


Chas. A. Schott, assistant ; 
J. L. Tilghman, aid. 


George W. Dean, assistant ; 
Edward Goodfellow, sub- 
assistant ; F. M. McIver, 
aid, (part of season ;) Mc- 
Lane Tilton, aid. 


J.J. S Hassler, assistant. -- 


A. S. Wadsworth, assistant ; 
J. Mechan, aid; H. S&S. 
Duval, aid. 


Lieutenant Comd’g John J. 
Almy, U.S. Navy, assist- 
ant. 


Dr. B. A. Gould, jr., assist- 
ant; George W. Dean, 
assistant; Edward Good- 
fellow, sub-assistant. 





95 





Localities of operations. 


Plane-table survey of main coast and of 
islands bordering Chincoteague inlet, 
Va. (See also Section VIL.) 


Shores of Rappahannock river, Va., be- 
tween line ‘‘Punch Bowl—Downman”’ 
and line joining ‘‘Jones’’ Station and 
‘Upper Spindle.’’ (See also Sec- 
tion I.) 


Finished hydrography of Rappahannock 
river, Va, between Accaceek Point and 
stations ‘‘Punch Bowl’’—‘‘ Down- 
man,’’ with accompanying tidal ob- 
servations. (See also Section JI.) 


Completion of hydrography in Tangier 
sound and its dependencies, Chesa- 
peake bay, and examination of work 
in the vicinity of Cape Henry. (See 
also Section IV.) . 


Extension of soundings in James river, 
upwards, from Hog island to mouth of 
Chickahominy river, Va. (See also 
Section V.) 


Determination of magnetic declination, 
dip, and intensity, at Cape Henlopen 
light, and Dagsborough, Del. ; Ox- 
ford, Merton’s Landing, and Balti- 
more, Md.; Washington, D.C.; and at 
Snead, Jaynes, Scott, Fredericksburg, 
Richmond, Cape Charles, Old Point 
Comfort light, Norfolk, and Cape 
Henry light, Va. 


For difference of longitude between 
Wilmington, N. C., and Columbia, 
8. C. (See also Section V.) 


Connection made with Cape Henry east 
and light-house, by triangulation ex- 
tended from the northern part of Back 
bay along the seacoast of Virginia. 


Triangulation of seacoast of North Caro- 
lina, from stations ‘‘Skeleton’’— . 
‘*Macawber,’’ southward, to Rich 
inlet; and topography from New 
river, southward, to Stump inlet. 
(See also Section II.) 


Off-shore hydrography of coast of North 
Carolina completed, from Cape Hat- 
teras, southward, to South Ports- 
mouth, N.C. (See also Section III.) 


Telegraphic difference of longitude be- 
tween Columbia, 8. C., and Wilming- 
ton, N.C. ; also between Macon, Ga., 
and Montgomery, Ala. Observations 
for latitude and magnetic elements at 
Montgomery. (See also Sections I 
and IV.) 
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Limits of sections. 


Section V— 
(Continued.) 





Parties. 


No. 








8 | Hydrography. -- -. 


Operations. 


Primary and sec- 
ondary triangu- 
lation. 


Secondary triangu- 
lation and topog- 
raphy. 


Secondary triangu- 
lation and topog- 
raphy. 


Secondary triangu- 
tion and recon- 
naissance. 


Topography. - .- -- 


Hydrography, ----- 


Tidal observations. 


Inspection. -. -. -- 





Persons conducting opera- 
tions. 


C. O. Boutelle, assistant ; 
Lieut. Rufus Saxton, U. 
8. Army, assistant; F. P. 
Webber, aid. 


C. P. Bolles, assistant; G. 
H. Bagwell, sub-assist- 
ant; W. 8S. Edwards, aid. 


A. W. Longfellow, assist- 
ant; N.S. Finney, aid. 


Lieut. A. W. Evans, U.S 
Army, assistant; F. M. 
Mclver, aid. 


John Seib, assistant; W. 
H. Dennis, aid. 


Lieutenant Commanding J. 
N. Maffitt, U.S. Navy, as- 
sistant. 


Lieutenant Commanding 
Stephen D. Trenchard, U. 
8. Navy, assistant. 


Gustavus Wurdemann. .-..-- 


A. D. Bache, Superintendent 





Localities of operations. 


Continuation of triangulation on South 
Edisto river, and extension of work 
into St. Helena sound. (See also Sec- 
tion I.) 


Triangulation and topography of coast of 
North Carolina, between Cape Fear 
river and Lockwood’s Folly entrance, 
completed, including the approaches 
to both. 


St. Simon’s entrance and sound com- 
pleted, in connection with triangula- 
tion of Brunswick harbor and Turtle 
river, Ga., extending to Blythe island. 
Topography commenced. (See also 
Section 1.) 


Measurement of preliminary base and 
triangulation of Sapelo sound and en- 
trance, including Sapelo river and 
vicinity, Ga. (See also Sections I and 
VI.) 


Shores of Dawho river, S. C:, from 
the confluence of South Edisto and 
Pon Pon rivers to within a few miles 
of its mouth. Shore-line of St. 
Helena sound, connecting with outer 
coast of South Carolina, contiguous to 
the Hunting islands, and extending 
nearly to Port Royal entrance. Veri- 
fication of topography in Winyah bay 
and Georgetown harbor, 8. C. (See 
also Section ITI.) 


Resurvey of ship channels over George- 
town bar, S. C., with shore-line of 


North island and others in Winyah © 


bay. Maffitt’s channel resurveyed. 
Soundings completed off Rattlesnake 
shoal. In-shore hydrography of coast 
of South Carolina completed from 
‘‘Palmetto’’ signal (above N. Edisto) 
to St. Michael’s creek, including re- 
survey of North Edisto entrance and 
hydrography of the harbors and bars 
of South Edisto and St. Helena sound, 
with supplementary work at the 
mouth of Broad river and entrance to 
Port Royal sound. (See also Section 
III.) : 


St. Simon’s sound, the bar, and ap- 
proaches, and hydrography of Bruns- 
wick harbor, Ga., completed, inclu- 
ding part of Turtle river beyond 
Brunswick. (See also Sections I and 
VI.) 


Station on St. John’s river for tides, and 
for tidal currents on St. John’s bar, 
Fla. 


Telegraph operations at Macon, Ga., 
and Montgomery, Ala. ‘Triangula- 
tion, topography, and hydrography, 
near Brunswick. Triangulation and 
tidal observations at St. Mary’s. Tri- 
angulation at Sapelo entrance, Ga. 








‘Parties. | 
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APPENDIX No. 1—Continued. 


Operations. 


1 | Soundings, and 
temperature ob- 
servations, 


1 | Astronomical ob- 
servations. 
2 | Triangulation ..... 


Secondary and ter- 
tiary triangula- 
tion. 














Persons conducting opera- 
tions. 


‘ 
ements 





Commander B. F. Sands, 
U.S. Navy, assistant. 


Edward Goodfellow, sub- 
assistant ; McLane Tilton, 
aid. 


Lieut. A. W. Evans, U. S. 
Army, assistant; F. M. 
McIver, aid. 


Lieut. A. H. Seward, U. S. 
Army, assistant ; Stephen 
Harris, sub-assistant, (part 
of season;) C. B. Baker, 
aid. 


John Rockwell, sub-assist- 
ant; J. A. Sullivan, sub- 
assistant, (part of season;) 
8. J. Hough, aid. 


Topography. . ....| A. M. Harrison, assistant ; 


P. R. Hawley, aid. 


Topography. ..-.-| C. T. Iardella, sub-assistant; 


F. W. Alexander, aid. 


Topography. .....) 8. A. Wainwright, sub-as- 


sistant ; J. L, 
aid. 


Tilghman, 


Hydrography. ...- Lieutenant Commanding T. 


A. Craven, U.S. Navy ,as- 
sistant. 














Localities of operations, 


Soundings midway between the coast 
and inner edge of the Gulf Stream, 
from off Cape Fear to the latitude of 
St. Simon’s Sound, Ga., and frum the 
mouth of Savannah river to Cape 
Cafaveral, Fla. Temperature stations 
in the axis of the Stream, from off 
Cape Lookout, extended northward 
to Cape Hatteras. (See also Section 
VIIL.) 


For determination of latitude at Fer- 
nandina, Fla., near the entrance to 
St. Mary’s river, boundary between 
Georgia and Florida. (See also Sec- 
tions I and V.) 


Completion of work on St. Mary’s river 
and Cumberland sound, in connection 
with the triangulation of Amelia 
river, Bell’s river, and Jolly river, Fla. 
Measurement of verification base, near 
Jacksonville, and its connection with 
the triangulation of St. John’s river, 
Fla. (See also Sections I and V.) 


Erection of signals from Cape Sable 
base, southward and eastward, to 
Centre key, and triangulation of 
outer keys carried from Horse Shoe 
and Little Pine keys, eastward, to Ja- 
cobs’ harbor. (See also Sections I and 
1S) 


Triangulation of Florida keys, east- 
ward, from line ‘‘ Johnston’’—‘‘ Log- 
gerhead,’’ and extended to ‘ Little 
Pine’’—‘‘Middle Summerland.’’ Pro- 
vision of screw-pile beacon for the 
‘*Elbow,’’ Florida reef. (See also Sec- 
tions If and IX.) 


Topography of shores of St. John’s riv- 
er, Fla., completed to Winters’ Point, 
above and including the town of 
Jacksonville and its environs. (See 
also Sections II and VII.) 


Sugar Loaf, Cudjoe key, Loggerhead 
key, Summerland key, and small de- 
tached keys on Florida reef, surveyed 
and marked in sections for General 
Land Office, (See also Section I.) 


Topography of Johnston key and Saw- 
yer’s key, and of two other large and 
numerous smaller keys lying between 
the Pine islands and Key West, exe- 
cuted, and sections marked for Gene- 
ral Land Office. 


Hydrography of Florida reef extended 
from Grecian shoal, southward and 
westward, to French reef, and from 
Eastern Sambo to Ceceree. Key. 
(See also Section II.) 
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Limits of sections. 


Section VI— 
(Continued.) 


Section VII. 


Fiom St. Joseph’s 
bay to Mobile bay, 
including part of 
the western coast 
of Florida,and the 
coast of Alabama. 


Section VIII. 


From Mobile bay to 
Vermilion bay, in- 
cluding the coast 
of Alabama, Mis- 
sissippi, and part 
of Louisiana. 





Parties. 


No. 9 





REPORT OF THE SUPERINTENDENT OF 


APPENDIX No. 1—Continued. 





Operations. 





Persons conducting opera- 


tions. 


Hydrography. ~---| Lieutenant Commanding §. 
D. Trenchard, U.§8. Navy, 


Secondary triangu- 
lation and astro- 
nomical obser- 
vations. 


Triangulation. . .. 


Triangulation._- -- 


Topography. ------ 


. 


Topography. ....--- 


Topography. ------ 


Hydrography. ---- 


Primary and sec- 
ondary triangu- 
lation, and as- 
tronomical ob- 
servations. 


Secondary triangu- 
lation and_ to- 
pography. 





assistant. 


F. H. Gerdes, assistant; J. 
G. Oltmanns, sub-assist- 
tant; C. H. Boyd, aid. 


Spencer C. McCorkle, sub- 


assistant. 


Benj. Huger, jr., sub-assist- 


ant ; 
aid. 


G. E. Humphries, 


F. H. Gerdes, assistant; J. 


G. Oltmanns, 


sub-assist- 


ant; R. E. Halter, aid; C. 


H. Boyd, aid. 


Geo. D. Wise, assistant. --- 


A. M. Harrison, assistant ; 
P. R. Hawley, aid. 


Lieutenant Comd’g O. H. 
Berryman, U. §. Navy, 
assistant, (part of season;) 
Lieutenant Comd’g John 
K. Duer, U. 8. Navy, as- 


sistant. 


J. HE. Hilgard, 


assistant ; 


Stephen Harris, sub-assist- 


ant; Joseph §. 
aid. 


Harris, 


J.E. Hilgard, assistant; J.G. 
Oltmanns, sub-assistant ; 


R. E. Halter aid. 








Localities of operations. 


Soundings completed at the entrance to 
Cumberland sound, including Fer- 
nandina harbor and Amelia river. 
Re-examination of St. Mary’s bar and 
hydrography of river carried upward § 
beyond St. Mary’s, with tidal and cur- 
rent observations. (See also Sections 
I and V.) 


Measurement of preliminary base and 
extension of secondary triangulation 
over Pensacola bay, including Pensa- 
cola city, with observations for lati- 
tude and azimuth at the navy yard, 
Pensacola. (See also Sections II and 
VII.) 


Measurement of preliminary base and 
triangulation of the harbor of St. 
Mark’s ; measurement of preliminary 
base at Apalachicola and triangulation 
of St. George’s sound, including Apa- 
lachicola harbor, nearly completed. 


Triangulation from Cedar keys, (Depot 
key,) extended eastward to Grassy 
Point, on Waccasassa bay, western 
coast of Florida. (See also Section I.) 


Survey of entrance to Pensacola bay, 
and topography of the shores up- 
wards to Escambia bay. (See also 
Sections II and VIII.) 


Plane-table survey of St. Mark’s river 
and St. George’s sound completed ; 
_ survey of shores of Apalachicola bay 
nearly completed. (See also Section 
III.) 


Topography of Cedar keys extended 
eastward to Waccasassa river, and in- 
cluding reefsin Waccasassa bay; plane- 
table reconnaissance of the mouths of 
Waccasassa & We-thlocco-chee rivers ; 
and examination of Crystal river and 
Homosassa river, western coast of Flo- 
rida. (See also Sections II and VI.) 


Supplementary hydrography off the en- 
trance and including the bar and har- 
bor of St. Andrew’s ; hydrography of 
St. Mark’s river and harbor ; contin- 
uation of the hydrography of Cedar 
keys and approaches; soundings in 
Waccasassa bay and Crystal river 
offing extended to northeastern edge 
of St. Martin’s reef. 


Continuation of the primary triangula- 
tion to Cat Island light, Pitcher Point, 
and to the Chandeleur islands; com- 
pletion of secondary triangulation of 
Lake Pontchartrain ; observations of 
azimuth at Cat island. 


Continuation of secondary triangulation 
and topography to south end of Chan- 
deleur islands. 





_— 


Limits of sections. 





Srorron VIII— 
(Continued. ) 


Secrion IX. 


From Vermilion 
bay to the south- 
western bounda- 
ry, including part 
of the coast of 
Louisiana and the 
coast of Texas. 


Section X. 


Western coast of 
the United States 
from the southern 
boundary to the 
42d parallel, in- 
cluding the coast 
of California. 





| Parties. 


No. 








No. 








3 


4 


5 


bo 
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Operations. 





Secondary triangu- 
lation and _ to- 


pography. 


Topography. 





Hydrography. -.-.- 





Triangulation and 
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Persons conducting opera- 
tions. 


F. H. Gerdes, assistant; J. | 
G. Oltmanns, sub-assist- 
ant ; R. E. Halter, aid; C. 
H. Boyd, aid. 


R. M. Bache, assistant. .-.- 


Commander B. F. Sands, U. 
8. Navy, assistant. 


Localities of operations. 








8. A. Gilbert, assistant ; 





topography. Malcolm Seaton, sub-as- 
sistant. 
Topography. .--..| J. A. Sullivan, sub-assist- 
ant, (part of season.) 
Hydrography. -.-- Lieutenant ~ Commanding 


Primary, seconda- 
ry, and tertiary 
triangulation. 


Triangulation. -.--| W. E. Greenwell, assistant ;| 


’ 


Edwin J.. De Haven, U. 
§. Navy, assistant. 


G. A, Fairfield, assistant. -- 


P. C. F. West, aid. 


Completion of secondary triangulation 
in Atchafalaya bay, from Belle isle to 
Cote Blanche bay ; and topography of 
shores of Atchafalaya bay. (See also 
Sections II and VII.) 


Plane-table survey of Pearl River island 
and vicinity, and shore-line of part of 
Lake Borgne, included between the 
Rigolets and Chef Menteur. (See also 
Section I.) 


Northern shore of Mississippi sound 
completed, from line joining Cat island 
and Point Blanc—westward to East 
Pearl river, including St. Louis bay 
and Grand Island passage, into Lake 
Borgne, and southward to line from 
Cat Island light-house to St. Joseph’s 
island. Lines of deep-sea soundings 
in Gulf of Mexico: from N. W. pas- 
sage (Key West) to delta of Missis- 
sippi river; eastward from Pass & 
Loutre to middle meridian of Horn 
island, and thence north to off-shore 
soundings : from Pensacola bay south- 
west to latitude of south end of 
Chandeleur sound, and thence N.W. 
by W. to entrance of sound; and 
line from Chandeleur sound to N.W. 
passage, (Key West.) (See also Gulf 
Stream.) 


Triangulation of lower part of Matagor- 
da bay, Texas, and extension into 
Layacca and Palacios bays; topo- 
graphy of main land completed north 
and south of Matagorda, from Lake 
Austin to Palacios bay, and of outer 
peninsula to Decros Point. (See also 
Section IT.) 


Plane-table survey of peninsula adjacent 
to the eastern extremity of Matagorda 
bay between Cany creek and ‘‘ Smith’’ 
station, and survey of the interior, 
including part of Live Oak bayou, 
part of Lake Austin, and extending 
northward to a point above ‘‘ Ken- 
ner’’ signal, on Cany creek. (See also 
Sections II and VI.) 


Hydrography of coast of Texas, from J u- 
piter station southward and westward 
to Bath station, head of Matagorda bay. 


Extension of primary triangulation, 
northward of San Francisco, from Bal- 
lenas bay to Russian river. Second- 
ary triangulation of Tomales bay and 
Bodega bay. 


Triangulation of main between San 
Pedro and Point Duma, and of islands 
in Santa Barbara channel, continued. 
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Limits of sections. 





Secrion X--— 
(Continued. ) 


Secrion XI, 


Western coast of 
the United States 
from the 42d par- 
allel to the north- 
ern boundary, in- 
cluding the coast 
of Oregon and 
Washington Ter- 
ritories. 


Srctions X, XI. 


The coast of Califor- 
nia, and Oregon 
and Washington 
Territories. 


No. 3 


~ 





Noel 





| Parties. 


REPORT OF THE SUPERINTENDENT OF 


APPENDIX No. 1—Continued. 





Operations. 


Topography. «. .-..- 


Topography. ....- 


Hydrography, .---. 


Hydrography. ...-- 


Triangulation and 
astronomical and 
magnetic obser- 
vations. 


Topography. . -.-- 


Hydrography. .... 








Persons conducting opera- 
tions. 





Augustus F. Rodgers, sub- 
assistant ; David Kerr, 
aid. 


W. M. Johnson, sub-assist- 
ant; C. M. Bache, aid. 


Commander James Alden, 
U. 8. Navy, assistant. 


Lieutenant Commanding 
Richard M. Cuyler, U. 8. 
Navy, assistant. 


George Davidson, assistant ; 
James 8. Lawson, sub-as- 
sistant. 


James 8. Lawson, sub-assist- 
ant. 


Commander James Alden, 
U. 8. Navy, assistant. 


Lieut. W. P. Trowbridge, U. 
8. Engineers, assistant. 


Lieut. N. F. Alexander, U. 
8. Engineers. 














Localities of operations. 





Plane-table survey of northern shore of 
San Pablo bay, Mare island strait, 
Karquines strait, San Antonio creek, 
and eastern shore of San Francisco 
bay, north of the mouth of San Anto- 
nio creek. 


Topography of main shore of Santa Bar- 
bara channel, between Santa Clara 
river and Point Mugu. 


Hydrography of San Pablo bay, Mare 
island strait, San Diego bay, and 
False bay, completed. Survey of Cor- 
tez shoal completed, and hydrographic 
reconnaissance of southeastern end of 
San Clemente island. Hydrography 
continued in Santa Barbara channel, 
and between Monterey bay and San 
Francisco entrance, with deep-sea 
temperatures. (See also Section XI.) 


Observations on the currents of Santa 
Barbara channel, including examina- 
tion of currents outside of and be- 
tween the Santa Barbara islands. 


Measurement of preliminary base at Port 
Townshend, ‘Triangulation of Ad- 
miralty inlet, and extension of work 
towards the Straits of Fuca, Rosario 
strait, Hood’s canal, and Puget’s 
Sound. Observations for azimuth, and 
of occultations for longitude at Point 
Hudson. 


Topography of Port Townshend and Port 
Gamble, Apple cove and Murden’s 
cove, completed. Plane-table survey 
commenced at entrance of Hood’s 
canal. 


Reconnaissance of Blakely harbor, W. T. 
Deep-sea temperatures off the coast of 
Oregon and Washington Territories. 
(See also Section X.) 


Completion of tidal observations, except 
at permanent stations. 


Charge of permanent tidal stations at 
San Diego and San Francisco, (Section 
X,) and at Astoria, (Section XI.) 
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Officers Rank. D.te of attachment. 

Henry W. Benham....-.--- Site wna CRA ATA UNO RTI Naas ea wna AM hte «iw a ie ae eee am uae a April 1, 1853 
eT Mer.....---.-.------ Captain topographical, Cnginegers, «-<oNeseanwaaeec es cna e cea March 2, 1852 
eee Clark, jr. ......--...-.-- Hitst WeRtennMG 4b ALGMlOl yo cacicicisiass snce senso sc ce ean ae | January 7, 1854 
a FITS entenant ISt At lORY: = astm a cenmcc enews oem emerson November 23, 1855 
See bAll 2 ---- Pht eOteMa tL ZO. BY CULGLY, © eos clas = patie oie aie wen a a ome 3 mo | September 6, 1854 
emeena i. peward............... HR WeUtCHANU OUlNIMIAN LYM cinta eee escent e sce tcee December 11, 1851 
Seng —-- 2. ----.---.. Mise eULOnale Cll mNCOle a= aseine arin = ava ceo w ew nicie wane os May 5, 1851 
William P. Trowbridge -...-------- Pirserieuvenanv CULMICCIM: ae sais esac acone eee sam cakes an we April 18, 1851 
a AYTAG eGvetielietrs COURT MOI 2 eae See a aaa io nrc ubla a miwicls ve wre December 25, 1855 
James P. ee Pirsteliensenait: 20 MeV soe ae ees ohne an es == | October 7, 1853 
menrew Ww. vans ......-...-.-..- HeconG IeWwlenant (UM, INtOMthy as sjocce se ena a mnie wens noes aon = November 10, 1852 

APPENDIX No. 2 bis. 
Last of Army officers on Coast Survey duty September 1, 1856. 

Officers. Rank. D te of attachment. 

fmeey oY. beiliam...............- Captain. enpineererst28se a. sae sao oo csc eee scce nos ecnaeeee April 1, 1853 
James H. Simpson -.........--.--- Captain topographical engimeers'.....-..-...------------.-- June 24, 1856 
wosepn ©; Clark, jr-..........---.. Firstilieutenant 4th artiflery.— 222... 2... ose ecco ose January 7, 1854 
1 Fired licotenant. lst artillery). 22s sesso esse sl bs eeeee cen November 23, 1855 
TS Bie@ligutenant 2diartiteryee 9M SL Ses ooo S2 So eee ee September 6, 1854 
Augustus H. Seward._........-.--- Pitst lieutenant. 5th, thitntrys— 2... <5 - = so oc cen een ans December 11, 1851 
Senden. Hunt. ..._............. Figst. lieutenant. engineersis..s2s.--.------2-------c0e0-5-e May 5, 1851 
William P. Trowbridge -..-...----- Firstileutenant- enginieers’/.2- 3..-----+-.-----~..-----.s5- April 18, 1851 
OOM ois oo) oe dn eee cen n First lieutenant: 4th artillery... - ssc weesesnoccsnssecwes cn December 25, 1855 
EE First lieutenant 2d infantryliis......-.--.-------------+ October 7, 1853 
Judson D. Bingham -.........----- First: Heutenant 2d artillery aioe J. 2 UL eet hl. November 10, 1852 
meerew W. Evans ...............- Second: lieutenant: /th- infantry......-...-..-----..-=..---.-- March 22, 1856 


e—_  S — —  ———  — — 
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APPENDIX No. 3. 
List of Navy officers on Coast Survey duty March 1, 1856. 








Vessel. 








Schooners Crawford, Gal- 
latin, and Bancroft. 


Schooner Bowditch..---- 


Steamer Corwin and ten- 
der. 





Schooner Varina.......- 





Steamer Walker.......- 





Schooner Arago.......- 


Steamer Active and 


schooner Ewing. 


Locality of service. 


Office work (Sect. I).--- 


Office work (Sect. II).-- 


Office work (Sects. III 
and IV.) 


Sections III and V_-- ~. 


Sections V and VI..-.-- 
Hechonw Vilosces se sees 


Bection Wi fsseseceee. 


Section: Vilise ese eee 


Section" eee cce, oan 


Sections X and XI.-..- 





Officers. 


Henry 8. Stellwagen- 
Ke RR. preesele. cen 
CBP: Rodgers... 
Thos. T. Houston... - 
Richard Wainwright- 
Je DepteWalusececs a. 
DP McCorkle=- 2. - 
Waa Temple cc... 
THOS MC, atone... ao 
JOR AlmMy=---.5 - 
MOLINO? a aes wee 
Albert Allmand----- 
John N. Maffitt..__- 
Hunter Davidson-..-- 


Stephen D. Trenchard 
AA ROGR ae eer as 
TAs OLaven eae se aoe 
J. OAiebiger, £228. 52 
John Lee Davis ..-.-- 
Wi rx tone 


T. Le P. Cronmiller.. 
Otway H. Berryman- 
John 1K. Duerseee. a2 


H. NvCrabb? 42242 
Jas. Parker, qleco tae 
J. Cy ACOleMan on. ake 
E. J. De Haven....-.. 
JOnn Kel Lee 6 eee ee 
James H. Gillis ...-- 
De Grasse Livingston. 
Charles Martin.-_.-- 
James Alden=..----- 


Ro M Cuyler. sean 
S18 Bassetél2secsce 
Edw. E. Stone .....- 
PO welOnneon ese eee 
J. MoeBrowne2sese ce 
W. Do Whines... = 
A. G. Pendleton:= <<. 





Rank. 


Commenderes.22a-2seee 
Ligiténunt:, {sonst eeenee 
Lieutenant commanding-- 
Inentensint "2-2 .. seme 
Lieutenant commanding -- 
Lieutenantcoss.cseeeeee 


Lieutenant commanding-- 
Lieutenant.2. 22252-2550 


Lieutenant commanding. - 
Lieutenant... .-...222see 


Lieutenant commanding. - 
Lieutenant..7.-. 5 sss eee 
Lieutenant commanding-- 
Lieutenant. =st oso seoeeee 


Assistant surgeon......-- 
Lieutenant commanding-- 
Lieutenant.- o-oo. eee 


Assistant surgeon. ~...-. 
Commander. -ooeeeee 
Lieutenant. 5-22-2220 





Assistant surgeon. ---.-- 
Lieutenant commanding.- 
Lieutenant... ...53-ssnem 


Masteticees s- o564e5 eee 
Passed assistant surgeon. - 
Commander. 2-2 ss-e- 
Lieutenantice 3, cae eeee oe 


Assistant surgeon--.----- 
Lieutenants-5-.--.-- sce 
Professor of mathematics. 


| 
Date’ of attachment. 


October 22, 1852 
July 10, 1855 
July 7, 1855 
May 31, 1855 
January 31, 1848 
November 15, 1852 
March 6, 1855 
June 5, 1855 
July 23, 1852 
March 12, 1851 
April 19, 1855 
March. 28, 1855 
May 9, 1843 
January 17, 1852 
May « 18, 1854 
July 10, 1855 
October 28, 1855 
June 13, 1855 
March 1, 1853 


February 21, 1856 
November 27, 1850 
December 3, 1851 
November 24, 1854 
July 19, 1854 
July 11, 1855 
December 4, 1855 
November 23, 1853 
December 8, 1853 
August , 1855 
October 11, 1854 
October 22, 1855 
October 22, 1855 
October 22, 1855 
May 14, 1850 
September 18, 1855 
August 23, 1855 
September 19, 1855 
December 2, 1855 
November 12, 1855 
November 13, 1855 
October 18, 1855 
October 18, 1855 
October 20, 1855 
May 18, 1849 
May 6, 1852 
June 20, 1845 
March 17, 1849 
March 29, 1854 
July 20, 1854 
May 10, 1855 
July 30, 1853 
May 8, 1848 





: 
: 








Vessel. 





Steamer Bibb........-- 


THE UNITED STATES COAST SURVEY. 


APPENDIX No. 3 bis. 


List of Navy officers on Coast Survey duty September 1, 1856. 


103 





Schooner Gallatin and 


tender. 


Steamer Vixen.......-.- 


Steamer Corwin......-- 


Schooner Nautilus.-.---- 


Schooner Crawford_-.-.--- 


Steamer Hetzel....--.-- 


Steamer Active 
schooner Ewing. 


and 





Locality of service. 


Office work (Sect. VI).-| 


Office work (Sect. VII)- 
Office work (Sect. VIIT)- 
Office work (Sect. IX)-- 


Section I 


Section | EGS oh ae 


Soe cel ie ee ee oe 


Section II 


MeppiOne Lt Ane) a ciate 


Beewon LU Scene as 


Sections III and IV-.--- 


Sections X and XI..... 





Officers. 


John C. Febiger----- 
Donn Ko. utero ses a. 
8. Livingston Breese- 
Benjamin F’. Sands. -- 
William M. Gamble-- 
Edwin J. De Haven-- 
JOS ell Sas cena 
Henry S. Stellwagen- 
Hunter Davidson---- 
K. Randolph Breese. - 
James G, Maxwell. -- 
Cr Ker. Rodgers... 


| Stephen B. Luce-..--- 


Thomas T. Houston-- 
James H. Gillis ...-.- 
De Grasse Livingston. 
Stephen D. Trenchard 
Francis A. Roe...... 
Jobn J. Cornwell._-- 
Geo. F. Morrison---- 
Robert L. May..-..-.- 
Ps As OLaVene = wae 
William G. Temple-- 
John Lee Davis 
Wisk “irnxtun. - 3 
James H. Rochelle--- 
Klias K. Owen......- 
T. Le P. Cronmiller-- 
Richard Wainwright. 
John B. Stewart. ---- 
D. P. McCorkle 
John N. Maffitt 
Ralph Chandler 
Daniel L. Braine. ---- 
John J. Almy------- 
Robert D. Minor. .--- 
William H. Ward. --- 
rate NASON eae retee se 
James Alden...----- 
Richard M. Cuyler--- 
Simeon S. Bassett_--- 
Philip C. Johnson, jr- 
ait. Browne. ou. ou 


|W. D. Whiting. ....- 


A. G. Pendleton. .... 


Rank. 


TIGO LEN ANG cca oes coe = oe 
Lieutenant commanding - - 
haeiienante, 2.02 vices ceo 
Commnanderses steno ccs 
bryeatenanttooct aa ose cccs 
Lieutenant commanding-- 
Hrentenant, doa oeaes toca 


MASLGRso2 oo <a sta ah< = = wo 
Lieutenant commanding -- 
TE WUCNANG. ate. ante aa 


MASTOL Mocmins aoe ame = 
Lieutenant commanding -- 
Jaeutenant.on-s se sa— ss 


Lieutenant commanding - - 
IB GO Lary Sk ee ee ee 


Assistant surgeon..-.---- 
Lieutenant commanding -- 
Inieutenanti.— <a aeae aa 
Lieutenant commanding -- 
Lieutenant seen ste one 


Lieutenant commanding-- 
hientenantsss.-seosn= 5 


Passed assistant surgeon... 
Commander 


Assistant surgeon.-.-...-- 
Lieutenant)... -..20-.5-5- = 
Professor of mathematics. 











Date of attachment. 





December 
August 
October 11, 
May 14, 
September 18, 
November 12, 


3, 
1, 


November 13, 
October 22, 
May 18, 
July 10, 
May 12, 
July 1% 
May 18, 
May 31, 
July 8, 
July 8, 
March L, 
February 21, 
July 29, 
July 29, 
July 29, 


November 27, 
June 5; 
November 24, 
July ee 
July 1 be 
December 4, 
November 23, 
January 31, 
November 15, 


March 6, 
May 9, 
July 10, 
October 28, 
March 12, 
April 19s 
April 10, 
April 10, 
May 18, 
June 20, 
March We 
July 20, 
May 10, 
July 30, 
May 8, 


1851 
1855 
1854 
1850 
1855 
1853 
1855 
1852 
1854 
1855 
1856 
1855 
1854 
1855 
1856 
1856 
1853 
1856 
1856 
1856 
1856 
1850 
1855 
1854 
1854 
1855 
1855 
18538 
1848 
1852 
1855 
1843 
1855 
1855 
1851 
1855 
1856 
1856 
1849 
1845 
1849 
1854 
1855 
1853 
1848 





APPENDIX No. 4. 


List of assistant engineers United States Navy, on Coast Survey duty March 1, 1856. 





Vessel. 


Steamer Corwin._.-....-. 


Steamer Walker__-.....-- 


Assistant engineers, 


Rank. 


Date of attachment. 





M. P. Jordan 








(aA aCkBON ==< cot. sace5y Second assistant engineer_....-.-------. 
James F. Lamdin...-..-..- Third assistant engineer_........------- 
Bow. MeCleery.352 == aee fee one does Sees een ae Sop sg es ee 
| W. Holland -... -------.-- | First assistant engineer -.....-. -------- 
dps Harrignc o2 > Ws Sah Third assistant engineer_..-.-..----.--- 
WaiM. Willett. 22.22 tescehiee Dae aes dos3.2° 22s eer 
Jobn Holling a sartaonS as eh lees aa WOe odes 2-5 Ce ee ee eee 
Wea Rete 4 set See First assistant ongineer .....= <-+2+--2. 


‘Phird assistant, engineer. ...=.ss2--seeee 


ee DCC ye Ee CO ne pee eh ee Ore 
Second assistant engineer......-..--..-- 
Seas Ate ts 10 





June 30, 
June 30, 
December 26, 
September 5, 


October 27, 
October 27, 
October 27, 
February 22, 
June 20, 
June 20, 
May 28, 


September 7, 


1855 
1854 
1855 
1855 
1854 
1854 
1854 
1853 
1854 
1854 
1855 
1853 


eee eer, 
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{ 

List of assistant engineers United States Navy, on Coast Survey duly September 1, 1856. z 

« 

Vessel. Assistant engineers. Rank. Date of attachment. 7 

ls 

’ 

Steamer Bibb .-...-.....-- Henry H.. Stewarbe-- 2-222 First assistant engineer .-..-.-.---.-0-- June 1, 1856 . 
Wat Coit meee ae eee Third assistant, engineer...-....--....-- May 15, 1856 
Sreamien Vixen. ..c.j.sese 5 ail © ie © bv Pepa ss 5 7 | Second assistant engineer.......-------- May 6, 1856 
Johns. Albert: ees cceea Third assistant engineer....---.--..-..- May 15, 1856 
WM. Willet, iv euit spe mechan a a DG aceccess Suaete ae October 27, 1854 
Steamer Corwin .....--..- Te SAS oaCKSON specs woe ae | First assistant engineer ...... ..-....--- June 30, 1855 
James F. Lamdin---....... ‘Third assistant engineer=-—.-.---52-s08 June 30, 1854 

RB. W. MoeCleery.. o- en oan Ct RCS aes 06 [oun eae <ehege eee December 26, 1855 ‘ 

Steamer Hetzel_.......-.- NGO A ACS CA A RS Stes | First assistant engineer ---..... --.-.---- September 7, 1853 ‘ 

Jr LCHimells 26st sees Chind assistant engineer. ——~-- 5-2 5-.. oem April 11, 1856 | 

Steamer Active......----- Cs SURV 16 on okt nn = eens First assistant engineer -..... --.-.....- February 22, 1853 : 
Ma Pate OS OAM oes meee Thirdjassistant engineer. -.---- 2 seen June 20, 1854 

Steamer Walker.....--... JOUR SAGIIH. 2. ile aa. apele ben ope 1 Sas ea RR October 27, 1854 d 

















APPENDIX No. 5. 


List of information furnished by the Coast Survey during the year 1855-’56, under authority of 
the Treasury Department. 





Date. 


1855. 


Novy. 


Dec. 


10 
20 


18 
19 
26 


1856. 


Jan. 


Feb. 


March 


April 


5 
10 
15 


17 
AT 
19 
20 
22 
25 

2 


| 





iC. he seLenninacon, TS wen am ae nee selene creer 


To whom communicated. 


Information communicated. 





Gen i. ileal os ee. | 2 eee aie ete erete Eee 
Grey ce Dit, LUSC s irae ore ae aietens ea ae ee aire 


Franklin Institute Journal---.s-.5---.--.-.. 
Profechristopner Uaosleen oes sess ose eae 


Fon, lowell Coupes -ceeaerc ete te es aanee 
Solomon Cohen; Hsy soe. s 22 2eee see nee 
Cite SMioth Misqe ass sae em eee eee ae sete 


Lieut. J. C. Ives, Topographical Engineers- --- 
Commander C. H. Kennedy, U. 8. Navy...-.-- 
Hy iicCall: "Ms s22ss sce 226 eco sac owes eee 


J OMT MUAAZATA UB = eee fee ee tle hee ee eee 
Eobert Os Viele Hedi= see aa ee seen ee eee 
Messrs. Chubb brothers’ ---- see sscenoee eee 
E., ©: Anderson isq - oct eoece cece 
Hon. E. C. Cabell 
GSW, Blunt, Esq 3.5 -soesseoss Seeoeeesce ee 
Bi CstAg denson, wMisg b= eee eat eae 


Engineer Bureau 
Henry EH. Pierrepont, Hsq222 22225-22222. 228 
Richard Crontwell; Hsqesssosssee. Sek eee se 


Gow Richards sg tetas ofeceren ke ose ct o 
Hons. A. H. Stephens and J. L. Seward....-- 
Capt. A. A. Humphreys, Topographical Engin rs 
General Land Office:<:-<-eceseeree ee Soe | 
Hous W .. Ws Boyce. cavern creas ole sme nin 
H&#BY Walling; *Bsqssocssascueve asst eete on 
GoW? Blunt, Esq. i eck ioe. seme oa vicar ale 


Distance from Easton, Md., to City Hall, N. Y. 
Tracing of hydrographic surveys on the coast of South Caro- 
lina and Georgia in 1854 and 1855. 

Information relative to measurement of Florida bases. 
Results of observations made for magnetic declination, dip, 
and intensity, at stations in vicinity of New York city. 

Tracing of hydrographic survey of Cedar keys, Fla. 

Tracing of reconnaissance of Brunswick harbor, Ga. 

Do. do. : 

| Tracing of hydrographic survey of Port Royal entrance and 
Beaufort river, 8. C. 

Tracing of hydrographic reconnaissance of Tampa bay, Fla. 

Distance between points in the vicinity of Norfolk, Va. 

Tracing of topography of Bush, Gunpowder, and Middle riy- 
ers, Md. 

Tracing of Chandeleur islands, La 

Tracing of shore-line of New Jersey. 

Tracing of line of soundings from Wharf Point to Poplar Point 
across Patapsco river, Md. 

Tracing of reconnaissance of Brunswick harbor, Ga. 

Tracing of hydrographic survey of Ocilla river, Fla. 

Tracing of additional soundings in Nantucket sound. 

Tracing of Savannah river from entrance to head of Argyle 
island, Ga. 

Tracing of hydrographic survey of Olympia harbor, Wash- 
ington Territory. 

Tracing of hydrographic survey of Steilacoom harbor, Wash- 
ington Territory. 

Copy of chart of St. Mary’s bar and Fernandina harbor, Fla. 

Tracing of topography of Newport and vicinity, R. I. 

Tracing of hydrography of part of Patapsco river, near Fort 
McHenry, Md. 

Tracing of reconnaissance of Absecom inlet, N. J. in 1854. 

‘Tracing of reconnaissance of Brunswick harbor, Ga. 

Tracing of sketch of Atchafalaya bay, La. 

Tracing of Anacapa and east end of Santa Cruz islands, Cal. 

Tracing of Port Royal entrance, 8. C. 

Tracings of topography of portions of coast of Massachusetts, 

Tracing of hydrography from Mobjack bay to Cape Henry, 





Chese cake bay. 


a a 








1856 
April 





2 


11 
12 
18 


18 


June 


July 


21 
21 
21 
24 


25 
29 


10 


14 
17 


7 
st 


20 
3 


10 


~ 10 


Aug. 


Sept. 


15 


24 
30 


11 
15 
16 


15 
25 
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To whom communicated. 


member Goploy jheqem sae. ees Sel Se oe 


War Department 
Bone Pages Ue sie sorileow, Boge. 0a. 
M. P. Muller, Esq 
Bee Lek leesge Sabha ee dl). Poswateet 


wwe ee ew we we ee ee eee ewe 


BERPPMDHED ORTO 50 o6.--<--5 bt gate eee 
BPR ENOO DCU MEQ oso nec bent oc we aeee 
ONG LE) 1 Df (ll 


Professor Joseph Henry .-...-=....-.------- 
James Miller, Esq.-....--- SPER See te tae 


Gen. T. Tilghman 
Engineer Bureau 


Pauverneuc, MOIris, HS. s--.- «.+.scs<ceese2 
Commissioners on New York harbor 


tote SS = =m sei ACS I72> 86 = 2 ERO 


Se DA Wil NEG Sor ee 


RE vionN Vis One BONG ate Sole os aim wip wie ic a a itor 
MArODRY Olly MUllors cas cco. ccssse moun se fase eo 
Baward'O:, Boyle, Haquarssssses sera oI 
mir SCADIOOKs HAG is cSse sass aaleescees 
PeeiemIONs HS 2S aS Soe scsi wae as SSeS 
Pb A MENS: FSO secs coca toemees SISeCS IONE 


AHAMIOY, NAG 2a cocoa Sccu sass sbaoters seis 
Lieut. W. H. Stevens, Corps of Engineers ---- 
Peay Dans MEd as. 552 3e5s555— Be sesoSitts 


Hon. W. Cost Johnson 
Pat POURS OATS: «da ccwes can aeas aes Se Ss 


Bal ehRCKUSs WAGs ese cacosson cena pete eee 
PaEatseDINnh, NAQlo: ves snes =-soS> aboeeste es 


eaeney tigoey, Harris, Wade woes anno cy stu. Eee 


PION RICAIIA «o> ws nolan aye aaieew be ete 
Morand. Parker, HWeq....-...«.--csteee see ee 
Engineer Bureau 


14 cs 








Information communicated. 


Tracing of hydrography of East river, from Randall’s island to 
Throg’s neck. 

Tracing from sketch of mouth of Miami river, Fla. 

Tracing of hydrographic survey of St. Andrew’s bay, Fla. 

Tracing of triangulation and topography of Cedar keys, Fla. 

Copy of chart of Cumberland sound and Amelia bar, Fla. 

Tracing of hydrography of Savannah river from, and including, 
Hutchinson’s island to head of Onslow island, Ga. 

Latitude, longitude, and description of geodetic station, Se- 
battis Mount, Me. 

Tracing of hydrographic survey of Olympia harbor, Puget’s 
Sound, Washington Territory. 

Tracing of hydrographic survey of Steilacoom harbor, Puget’s 
Sound, Washington Territory. 

Tracing of Patapsco river from Baltimore to middle of Chesa- 

peake bay. 

Tracing of Swash channel, New York bay. 

Tracing of additional soundings in Nantucket sound. 

Moon culminations observed on certain days of 1852, 1853, 
1854, 1855, and 1856. 

Latitude, longitude, and elevation above the sea, of Coast 
Survey station at Mount Holly, N. J. 

Latitude and longitude of Shepard’s Point and Arundel sig- 
nals, near Beaufort, N. C. 

Tracing of part of Pocomoke sound, Chesapeake bay. 

Tracing of part of Hell Gate channel, near Blackwell’s Point, 
New York. 

Tracing of soundings of East river, near Morrisiana, New York. 

Copy of original topographic and hydrographic sheets of New 
York bay and harbor. 

Tracing of topography of Saugus river and vicinity, Mass. 

Tracing of topography of Weir river and vicinity, Mass. 

Tracing of Delaware river, from mouth of Schuylkill to navy 
yard, Philadelphia. 

Tracing of topography of Parker’s river and vicinity, Mass. 

Tracing of topography of Back river, Monument river, Ware- 
ham, and Weneantic rivers, Mass. 

Tracing of topography of Nastetucket river and vicinity, 
Mass. 

Tracing of topography of Acoaksett river and vicinity, Mass. 

Tracing of southern extremity of Cape Cod, Mass. 

Tracing of topography of Osterville river and harbor, Cotuit 
river, and Peponset bay, Mass. 

Tracing of St. John’s river, from entrance to Jacksonville, 
Florida. 

Determination of longitude of Bangor, Maine. 

Certain magnetic constants and examples for determining 
magnetic elements. 

Tracing of Coenties’ reef, New York harbor. 

Tracing of sketch of Edisto island, 8. C. 

Tracing of part of Upper Galveston bay, Texas. 

Data to establish a meridian from certain Coast Survey stations 
opposite Peekskill, on the Hudson river. 

Tracing of entrance of Trinity river, Galveston bay, Texas. 

Tracing of topography of Galveston island, Texas. 

Tracing of coast between Salem and Cape Ann, Mass., and 
soundings in Vineyard sound. 

Tracing of Point Lookout and vicinity, Md. 

Tracing of entrance of Rappahannock river, Chesapeake bay. 

Tracing of hydrography near Smith’s Point, Chesapeake bay. 

Tracing of St. Mary’s bar and Fernandina harbor, Fla. 

Tracing of the topography of Byram river, Conn. 

Tracing of Commander Sands’ soundings, from Savannah, 
Ga., to the Belize, in 1856. 

Tracing from reduction of Chesapeake bay, north of Patapsco 
river, Md. 

Tracing of Bush river, Md. 

Copy of a report on the currents in Passaic river, N. J. 

Tracing of St. John’s river, Fla. 
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Date. To whom communicated. Information communicated. 
1856. 
Oct. LOU Gi pBlo vb siisd su¥ Jo. edicladeetiee Ses ecees Tracing of hydrographic survey of North Edisto bar, 8. C. 
Oe hee tatepe OS 2 a SEE coe yan einen Ae ae Tracing of hydrographic survey of Port Royal entrance, S.C. 
LO Sins Wil hep ogait? segs Fools beet See ee Projection from 89° to 54° north latitude, and from 54° to 
94° west longitude from Greenwich. 
145d. Pi Jackson uisgqtes. enthuse Sees Tracing from hydrographic survey of Newark bay, N. J. 
AGS) stl aH Walling sisqen ced uteO. 2s see ye sees Tracings of topographic surveys on the coast of Massachu- 
setts, from Plymouth to Buzzard’s bay, including Martha’s 
Vineyard, Nantucket island, and No-Man’s-Land. 
18) |otandyOficev<tiocas. bas. ao liecest core Topography of Mud, Snipe, and Saddle Bunch keys, Fla. 
LSTiece eee On fice smn ce a te wan caine = 4 Sees Sees Topography of Johnson and Sawyer keys, Fla. y 
LB ieee aes Oto Be ee eee ase ee. Se ees Topography of Sugarloaf, Cudjoe, Summerland, and Logger- - 
head keys, Fla. 














APPENDIX No. 6. 


List of capes, headlands, islands, harbors, and anchorages, on the western coast of the United States, 


of which either preliminary, topographical, or complete surveys have been made, or maps, charts, 
or sketches issued to date of report of 1856. 














Names, in geographical order. Character of survey. Published. 
CAPES AND HEADLANDS. 
Pond Bion iy tase see de aoe east oe ee bee 9 Topographical survey s<5-Le-2s2-see5e Sketeh fete. Se waco 
Pointwhé6dro lascaGas- ace bene S? ~ be soba ds Bi aes 00. 226552 oeke ae . sudo 255 26S cee 
PomtiPeeriiint ¢ too tose. assed} aoyss sop wees - Besta oe dO) are cecbceenk eases ee ae cee, Se (a eee a 
Baenayventura Mission - 22 wees 2cc ssc - ner etic | tomes ae dOs255+ 6-- 507-02 oben 4c nese ee er ee 
Poigt Conception seh. ass isc - bs Aes eewes- Si gable ae oy dO:s5,-52 aes eee SSeS =| Sete fier oe wee 
Point Piles keekewe soe bes UBS Soke ss bi eae oe dosh seb. oo 5 ae ee oe HG ce ae ee ee boa ee 
Point Aftlo Nuevo... 2. ae) 2. Seet hse sae oeieie ee coe d0e 2c seen ote eee eee ~-sh OS cee eee — tie ceeee 
Poimtisobosy. saci. tetesenins se Se -edeepeetet tel eee tee. DO ona Se ete ae ee ie ye Se See 
Point Bonita 2a oe eee ee ee oe ee eee | eee dd 2s. oe ce eee eee ee acetdOcse see cee eee 
iballenas blutt cas csds ees’ - bs colt ds Bee wae st O- nv eideentenenate enero sl seers eee 
Point Reyése24- 222) s9sch Sec el senses cs ace He saeeee 22 fs COE es eae a) A, A Sketch pond dioen socio 
Pout :Agams, Jerk a4o22 3 benuack ba sated Bh Atos oe 10. ee ee ee ~«s800. cae eee cere c cae 
Cape. Disappolntment...2 2.5 spat ase eee See seree cos. GOs cei aoecseee ae eee own pOOc eee eee aa cere 
Canewblatberyss curios. sees tee eget to- | eke ens. COs 22 aedy Soe eae 6. QSL DK shies os ccase : 
ISLANDS. 
. 
q 
(ios Coronados islands =—5 5.2.2.5 <o-pewueser ee Hopagraphical survey 22 ---2s--— sere Sketch =. ee eS seo aeeeees 
Amacapa island \s.ofs2F saos- zen: Bose Seite) bl eee 10x chntee epee eee 200 GO La gaiehan Blot cemaeus . 
Santa Cruzisland, . 0. -baeld ate be cet Ja Bl eee (2) PS Ae Eee wn ORL. S23 Ae eee 
pouth 'Varallonislind 35 astesteli seseS. ts deco ck Recoubaissance...225 ee eee ~- i ,dOzteh tea Sen = eee 
Algatraz islanders! eietyys sce tole coe cab Sule Topographical survey ...-.------<---- -=1 G0 Seis oon ee 
Merba Buenauslandssis gashiet? ott 25 . eit 2'8 isaeeee eee dO. Kets Sees ees os. 200.55 see ee eee aes 
(Anvellislant) sisters iets. peceiscticec ts eed os ol see ee be dante > Ses ee ee oi Oe. £.. eee 
Mare jslangis ot. (aes ecpews ae ne Seletseoe os | eee ee dO... amet, Sane celt -weene)t 2b ab eae ae 
Bandyalande:28 see}. bege- gente pte sett dacs Ja) seeion eee doa se ate Se oe Sketch 5.2: ji ee aie 
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APPENDIX No. 7. 
Results of the Coast Survey at different periods, from 1844 to 1856. 
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APPENDIX No. 8. 


General list of Coast Survey discoveries and developments to 1855, inclusive. 


1. Determination of the dimensions of Alden’s Rock, near Cape Elizabeth, Maine—1854. 

9. Determination of rocks off Marblehead and Nahant—1855. 

8. A rock (not on any chart) in the inner harbor of Gloucester, Mass.—discovered 1853. 

4. A bank, ninety miles eastward of Boston, with about thirty-six fathoms of water—probably 
a knoll connected with Cashe’s ledge, but with deep water between it and the ledge—1553. 

5. Boston harbor: Broad Sound channel thoroughly surveyed, and marks recommended— 
1848. 

6. Several rocks in the fair channel-way in Boston harbor entrance—1854. 

7. A bank, (Stellwagen’s Bank,) with ten and a half to fourteen and a half fathoms of water 
on it, at the entrance to Massachusetts bay, and serving as an important mark for approaching 
Boston and other harbors—1854. 

8. Extension of Stellwagen’s Bank to the southward and eastward some sixteen or seventeen 
square miles, enclosed by the twenty-fathom curve—1855. 

9. A dangerous sunken ledge (Davis’ ledge) to the eastward and in the neighborhood of 
Minot’s ledge—1854. 

10. Probable connection of George’s Bank and the deep-sea banks north and east of Nan- 
tucket—1855. 

11. Nantucket shoals: Davis’ New South shoals, six miles south of the old Nantucket South 
shoals, in the track of all vessels going between New York and Europe, or running along the 
coast from the Eastern to the Southern States or South America—discovered in 1846. 

12. Two new shoals north and east of Nantucket—discovered in 1847. 

13. Six new shoals near Nantucket, the outermost fourteen and a half miles from land, and 
with only ten feet water—discovered in 1848. 

14. McBlair’s shoals, off Nantucket—discovered in 1849. 

15. The tidal currents of Nantucket shoals and the approaches—1854. 

16. Davis’ Bank, Nantucket shoals—discovered in 1848, and survey finished in 1851. 

17. Fishing Rip, a large shoal extending north and south about ten miles to the eastward of 
Dayis’ Bank, and thirty miles from Nantucket, with four and a half fathoms—surveyed in 
1852. 

18. A ridge connecting Davis’ New South shoal and Davis’ Bank—found in 1853. 

19. A small bank or knoll, with but five fathoms on it, about five miles east of Great Rip, 
with twelve fathoms between it and Davis’ Bank and Fishing Rip, the water gradually deepen- 
ing outside of it to the northward and eastward, beyond the limits of the series of shoals. 

20. Discovery of Edwards’ shoal, one mile and seven-eighths southward of Nantucket light- 
boat—1855. 

21. Examination of the interference tides of Nantucket and Martha’s Vineyard sounds—1855. 

22. Contraction of the inlet at the north end of Monomoy island, and opening of new entrance 
to Chatham harbor—1853. 

23. Muskeget channel—surveyed by Lieutenant C. H. Davis in 1848, and Lieutenant CU. H. 
McBlair in 1850. 

24. Numerous rocks in Martha’s Vineyard sound, Long Island sound, and the various bays 
and harbors connected with them. 

25. The tidal currents of Long Island sound, 1854. 

26. The currents of the great bay between Massachusetts, Rhode Island, Connecticut, New 
York, and New Jersey—1855. 

27. Gedney’s channel into New York bay, having two feet more water than the old channels. 
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Had the true depth of this channel been known in 1778, (then probably existing, as seen by 
comparing old and new charts,) the French fleet under Count D’Estaing would have passed into 
the bay, and taken. the assembled British vessels. 

28. The changes in New York harbor, near New York city, between 1845 and 1856. 

29. Increase of depth in Buttermilk channel, ascertained and made known in 1848 by survey 
of Lieut. D. D. Porter, U.S. N. 

30. Chanzes in New York bay and harbor—1855. 

31. Shoal in the main ship-channel of New York harbor—1855. 

32. Sandy Hook: Its remarkable increase traced from the surveys of the topographical 
engineers and others, and by several successive special surveys made between 1844 and 1856. 

33. Delaware bay: Blake’s channel at the entrance, discovered in 1844—open when the 
eastern channel is closed by the ice. This discovery has served to develop strikingly the 
resources of that portion of Delaware. 

34. Blunt’s channel in Delaware bay. 

%o. Changes in the Delaware near the Pea Patch. 

3}. The ru extent and position of the dangerous shoals near Chincoteague Inlet, Va.—1852. 

37. Metompkin Inlet, Va., shoaling from eleven to eight feet in the channel during 1852. 

38. Two channels into Wachapreague Inlet, Va.—one from the northward and the other 
from the eastward—both with seven feet water at low tide—1852. 

©9. A shoal half a mile in extent, not put down on any chart, 54 miles east from the north 
end of Paramore’s island, Va.: it has but four fathoms water on it, and nine fathoms around 
it—1852. 

40. Great Machipungo Inlet, Va. ; found to have a fine wide channel, with eleven feet water 
on the bar at low ebb, and fourteen at high tide; good anchorage inside in from two to eight 
fathoms ; the best harbor between the Chesapeake and Delaware entrances—1852. 

41. Two shoals near the entrance to the Chesapeake—one 4? nautical miles 8. E. by E. from 
Smith’s Island light-house, with seventeen feet water upon it; the other EH. by S. nearly, 72. 
miles from the same light, with nineteen and a half feet upon it—1853. 

42. Only three feet water upon the ‘‘ Inner Middle,’’ the shoal part of the Middle Ground 
west of the ‘‘ North Channel,’’ at the Chesapeake entrance—1852. 

43. A twenty-five fathom hole 24 miles west-southwest from Tazewell triangulation point, 
eastern shore of the Chesapeake ; all other charts give not more than sixteen fathoms in this 
vicinity. 

44, A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay—1848. 

45. The bars in Rappahannock river—1855. 

46. The general permanence of the Bodkin channel, and shoals in its vicinity, at the entrance 
of the Patapsco river—between 1844 and 1854. 

47. A shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on it, southeast 
from New Point Comfort light-house, off Mobjack bay—1854. 

48, Re-examination of York Spit, Chesapeake bay, and least water determined (nine feet)— 


1855. 
49. A reconnaissance of the Wimble shoals, near Nag’s Head, coast of North Carolina— 


1854. 
50. Sub-marine range of hills beyond the Gulf Stream, tracked from Cape Florida to Cape 


Lookout—1855. 
51. Deeper water found on Diamond shoal, and a dangerous nine-feet shoal off Cape Hatteras 


ae. ee 
52., A new channel, with fourteen feet water, into Hatteras Inlet, formed during the year 


1852, which is better and straighter than the old channel. 


53. 
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The well ascertained influence of prevailing winds in the movement of the bars at Cape 


Fear and New Inlet entrances, and the gradual shoaling of the main bar; the latter fact be‘ng 
of great importance to the extensive commerce seeking this harbor—1853. 


54. 
55. 


Changes in the main Western and New Inlet channels into Cape Fear—1855. 
Frying-Pan shoals, off Cape Fear, N.C. A channel of 24 fathoms, upwards of a mil» 


, wide, distant 11 nautical miles from Bald Head light-house, across the Frying-Pan shoals. A 
channel extending from 3 to 4 miles from the point of Cape Fear to 8 or 84 miles from it, with 
sufficient water at low tide to allow vessels drawing 9 or 10 feet water to cross safely. A channel 
at the distance of 14 nautical miles from Bald Head light-house, one mile wide, with 34 to 7 
fathoms water in it. The Frying-Pan shoals extend 20 kuna miles from Bald Head tight: 
house, and 16, 17, and 18 feet water is found 17 and 18 nautical miles out from the light—1851. 

56. Shoaling of Cape Fear river bar thoroughly examined for purposes of improvement—1852. 


57. 


The general permanence in depth on the bar of Beaufort, N. C., with the change of 


position of the channel—1854. 


58. 


Changes at the entrance of Winyah bay and Georgetown hastidr; and the washing away 


of Light-house Point, at the same entrance—1853. 


9. 


Maffitt’s new iced! Charleston harbor, with the same depth of water as the ship 


channel—1850. 
60. The changes 1 in Maffitt’s channel, Charleston harbor, 8. C., from 1852 to 1856. 


61. 
62. 


63. 


Changes in the main ship anannel: Charleston farhom@1s5e! 
Changes in the channels at the entrance of Charleston harbor—1852. 
The remarkable discovery of continuous deep-sea soundings off Charleston, and of sound- 


ings in the depth of between four and five hundred fathoms beyond the Gulf Stream—1853. 


64. 


The discovery of cold water at the bottom of the ocean below the Gulf Stream, along the 


coasts of North and South Carolina, Georgia, and Florida—1853. 

65. The discovery of the cold wall, alternate warm and cold bands, and various other features 
of the Gulf Stream, especially such as concern its surface and deep-sea temperatures, and its 
distribution relative to the shore and bottom of the ocean. 

66. Various facts relative to the distribution of minute shells on the ocean bottom, of probable 
use to navigators for recognizing their positions. 

67. Examination of Doboy, St. Simon’s, and Cumberland entrances—1855. 

68. Hetzel shoal, off Cape Cafiaveral, Florida—1850. 


69. 


Temperature of 34° beneath the Gulf Stream, thirty-five miles east of Cape Florida, at 


a depth of three hundred and seventy fathoms—1855. 


70. 


A harbor of refuge (Turtle harbor) to the northward and westward of Carysfort light- 


house, Florida reef, with a depth of water of twenty-six feet at the entrance—1854. 


71. 


A new passage, with three fathoms water, across Florida reef to Legaré harbor, under 


Triumph reef (latitude 25° 30’ N., longitude 80° 03’ W,) which, if properly buoyed, fill be 
valuable as a harbor of refuge. 


72. 
. A new channel into Key West harbor—1850. 

. Co-tidal lines for the Atlantic coast of the United States—1854. 

. Isaac shoal, near Rebecca shoal, Florida reef; not laid down on any chart—1852. 

. Channel No. 4, a northwest entrance into Cedar Keys bay—1852. 

. Mobile Bay entrance bar; in 1822 only seventeen feet at low water could be carried over 


A safe rule for crossing the Florida reef near Indian key—1854. 


it; in 1841 it had nineteen; and in 1847 twenty feet and three-quarters, as shown by succes- 
sive surveys—1847. 


78. 


The diminution, almost closing, of the passage between Dauphine and Pelican islands, at 


the entrance of Mobile bay—1853. 


79. 
80. 


Horn Island channel, Mississippi sound. 


‘The removal of the East Spit of Petit Bois island, in the hurricane of 1852, opening a 
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new communication between the Gulf and Mississippi sound, and the rendering of Horn Island - a 
Pass more easy of access by the removal of knolls—1853. 

81. The accurate determination of Ship shoal, off the coast of Louisiana, in connection with 
the site for a light-house—1853. 

82. An increase of depth of water on the bar at Pass Fourchon, Louisiana—1854. 

83. Deep-sea soundings in the Gulf of Mexico—1855-’56, - 

84. Tidal phenomena of the Gulf—1855. 

85. The changes at Aransas Pass, Texas, as bearing on the question of a light-house site— 
1853. 

86. The determination of the position, and soundings on Cortez Bank, off the coast of Cali- 
fornia—1853. 

87. Determination of the position of Cortez Rock—1855. 

88. A shoal inside of Ballast Point, San Diego bay, with only twelve and a half feet water ; 
not laid down on any chart—1852. 

89. Determination of Uncle Sam Rock—1855. 

-90. Red sand, marking the inner entrance to the Golden Gate—1855. 

91. Channel sounded out between Yerba Buena and the Contra Costa, San Francisco bay— 
1855. . 
92. Changes in the channel entrances of Humboldt bay or harbor, California—1852 and 
1853. 

93. South channel, Columbia river, surveyed and made available to commerce—1851, 
Changes of channels, their southward tendency, and a new three-fathom channel from Cape 
Disappointment, due west, to open water, Columbia entrance—1852. Further changes—1853. 

94, The depth of water on the bars at the entrance of Rogue river and Umpquah river, 
Oregon—1853. | 

95. A shoal at the entrance to the Straits of Rosario, Washington Territory, giving good | 
holding ground in thirty-three feet—1854. | 

96. Boulder reef, northwest of Sinclair island, Rosario strait, partly bare at unusually low 
tides, and surrounded by kelp—i 854. 

97. Belle Rock, in the middle of Rosario strait, Washington Territory, visible only at extreme 
oe tides—1854. 

. Entrance Rock, at the entrance of Rosario strait—1854. 
a Unit Rock, in the Canal de Haro, Washington Territory—1854. 
100. A five-fathom shoal in the Strait of Juan de Fuca, between Canal de Haro and Bividrio 


strait—1854. 
101. The non-existence of two islands at the northern entrance of Canal de Haro, laid down 


on charts—1854. 

102. The non-existence of San Juan island, usually laid among the Santa Barbara group— 
1854. 

103. Tides of San Diego, San Francisco, and Astoria—1854. 

104. Co-tidal lines of the Pacific coast—1855. 

105. Various surveys and charts of small harbors on the Pacific, and a continuous recon- 
naissance of the entire Western Coast and islands adjacent, a great part of which was imperfectly 


known. 


Additional list for 1856. 


1. Determination of the position of a sunken rock, on which the steamer Daniel Webster 
struck, in Casco bay, on the evening of the 13th of October.. 

2. Development of a reef extending between Minot’s and Scituate hght. 

3. A sunken rock, with only six feet on it at low water, off bias s flag-staff, Massachu- 


setts bay. 





. 
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_4, A dangerous rock, near Saquish Head, entrance to Plymouth harbor. 
5. Three rocks determined in position, eiily bare at low water, off Manomet Point, Massa- 
chusetts bay. 
' 6, Determination of a very apaneeigte rock off Indian hill, and four miles southward of Mano- 
met Point, Massachusetts bay, with as little as six feet water on it. 
7. Non-existence determined of ‘‘Clark’s Bank’’ and ‘‘Crab Ledge,’’ laid down on certain 
charts as distinct from an immense shoal ground off Cape Cod peninsula. 
8. Discovery of two shoal spots, with twelve and thirteen feet water, eastward from Great and 
Little Round shoals, Nantucket sound. 
9. Determination of two shoal spots near the northern extremity of Davis’ Bank, with four- 
teen and eighteen feet water. 
10. Further development of Edwards’ shoal, three fourths of a mile from the Pouthern Cross 
Rip, Nantucket sound. 
11. Of shoal sand ridges, discovered northward of Great Point light, Nantucket sound. 
12. Important changes in geographical feature at the southeastern end of Martha’s Vineyard, 
Muskeget channel. 
18. Determination of changes occurring in New York harbor. 
14. Investigation of the cause of changes at Sandy Hook. 
‘15. The tides of Hudson river. 
16. Development of the changes affecting the entrance to North Hdisto river, 8. C. 
17. Discovery of a new channel between Martin’s Industry (shoal) and the southeast breakers, 
Port Royal entrance, 8. C. 
18. Directions for entering the harbor from Crystal River offing, western coast of Florida 
peninsula, | 
19, Co-tidal lines of the Gulf of Mexico. 
20. On the effect of wind in disturbing the tides of the Gulf of Mexico. 
21. Development of a bar at the entrance to San Diego bay, California. 
22. Complete hydrographic survey and determination of a point of rock on Cortez shoal. 
23. Investigation of the currents of Santa Barbara channel. 
24, Further development of the extent of Commission Rock, San Pablo bay. 


APPENDIX No. 9. 


Letter to the Secretary of the Treasury, reporting determination of the position of a rock upon which 
the steamer Daniel Webster struck in Casco bay. 


New York, October 24, 1856. 

Str: I have the honor to append, for the information of the Department and the Light-house 
Board, the following extracts from the report of Lieut. Comg. 8. D. Trenchard, U. 8. N., assistant 
in the Coast Survey, on determining, by my direction, the position of a rock in Casco Bay, on 
which the steamer Daniel Webster struck, on a recent passage from Bangor to Portland. 

“The rock bears N. by E.3E. by compass, from the centre of Half-way Rock, and lies about 
a sixth of a mile from it. The least depth upon the rock is from ten to fifteen feet at mean low 
water, and at extreme low tides, less than eight feet. 

“Tts extent does not exceed five yards square. The soundings between it and Hal/-way Rock 
deepen suddenly to six and seven fathoms, (at mean low water,) but to the northward more gradu- 
ally to nine and ten fathoms. 

15 cs 
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‘¢ This rock lies directly in the track of steamers passing to and from the eastward of oe 
land, and I would recommend that a buoy be placed upon it. 

oa The steamer Daniel Webster struck upon the rock at 4.30 p. m., on the 13th instant, the 
weather being cloudy and rainy. The tide was remarkably low on that day. Captain Blanchatd 
states the draught of the steamer then as seven feet. 


“‘T am greatly indebted to Captain Waldron, of the United States revenue marine, for his 


kind efforts in aiding me to find the rock referred to.”’ 
I would respectfully request that a copy of this communication may be sent to the Light-house 
Board. 
Very respectfully, yours, A. D. BACHE, 
Superintendent U. 8. Coast Survey. 
Hon. James Gururiz, Secretary of the Treasury. 


APPENDIX No. 10. 


Letter to the Secretary of the Treasury, transmitting extracts from a report of Commander H. S. 
Stellwagen, U.S. N., assistant in the Coast Survey, on developments of dangers to navigation 
between Point LABetton and Plymouth harbor, coast of Massachusetts. 


Mount Dessert STATION, . 
_ Near Ellsworth, Maine, September 26, 1856. 


Str: I have the honor to communicate, for the general benefit of the navigation of Massachu- 
setts bay, between Point Allerton and Plymouth harbor, and for the information of the Light- 
house Board, the following extracts from a report made by Commander H. 8. Stellwagen, U.S.N., 
assistant in the Coast Survey, on the progress of hydrographic work executed within the season 
in that vicinity, under his command: 

‘‘ Several rocks were found extending in a reef from Scituate light towards Minot’s light-boat, 
the outer one of which is the ledge reported by me in 1853, and subsequently by Commander 
Davis. I have located it correctly by angles, for the first time, and carefully triangulated the 
peaks, some nine in all, which make up the reef. The positions are shown on the accompanying 
sketch, within a red line, from which the natural connection of the rocks can be readily inferred. 
A good depth of water occurs between the peaks, yet by reason of their proximity to each other 
the reef which they form is very dangerous. These rocks should be marked by buoys. 

‘¢The tracing shows also the position of a sunken rock, with six or seven fathoms water, off 


Webster’s flag-staff, lying three-quarters of a mile outside of a rock on which a buoy is placed, 


likely to lead vessels on the outer rock. 

‘A rock near Saquish Head, entrance to Plymouth harbor, is dangerous to vessels beating in. 
It is quite sharp and not easy to detect. The position is marked on the enclosed tracing. 

‘“In addition to those mentioned, I have to report the determination of three rocks, partly 
bare at low water, off Holmes (Manomet) Point. On these a British vessel (the Mary Ann) 
was lost some years ago.”’ 

Commander Stellwagen has also determined and reported the position of a detached and very 
dangerous rock, lying off Indian Hill. This was found about four miles to the southward of 
Manomet Point, and has as little as six feet water on it. The existence of the rock seems to 
have been very little known. 

I would respectfully request authority to publish this communication in the usual form, and 
that a copy of the same be transmitted from the Department to the Light-house Board. 

Very respectfully, yours, 
A. D. BACHE, Superintendent. 
Hon. James GuTHRIE, Secretary of the Treasury. 
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APPENDIX No. 11. 


Letter to the Secretary of the Treasury, communicating particulars of developments recently made 
by Commander H. S. Stellwagen, U.S. N., assistant in the Coast Survey, in the vicinity of 
Nantucket shoals. 


ALBANY, August 29, 1856. 

Sm: I have the honor to communicate the following developments reported to me by 
Commander H. §. Stellwagen, U.S. N., assistant in the Coast Survey, under date of the 19th 
instant. In the progress of his hydrographic work to the eastward of the peninsula of Cape 
Cod, his general examination was carried also southward as far as the latitude of Sankaty 
light. The immediate results reported are the discovery of a new shoal in latitude 41° 27’ N., 
longitude 69° 51’ W., lying in the middle of the ship channel between Great Round shoal and 
McBlair’s shoal. The least water found was twelve feet, and it is intimated by Commander 
Stellwagen that a minute survey may possibly develop the existence of spots having a less depth. 

A shoal was also found eastward from the northern extremity of Little Round shoal with as 
little as thirteen feet water. This shoal lies in latitude 41°31/15” N., and longitude 69°52'05" W. 

The existence of a very narrow ridge, with only fourteen feet water, was detected at the 
northern extremity of Davis’ Bank, Sankaty light bearing West 4 South, distant fifteen and a 
half nautical miles. 

Two miles due north of the last mentioned shoal, a ridge was found stretching about a mile 
ina N.W. and 8.E. direction, having within a small space upon it only eighteen feet water. 

The season’s operations of Commander Stellwagen, yet in progress eastward of the Cape Cod 
peninsula, have determined the non-existence of Crab Ledge and Clark’s Bank; but a large 
extent of shoal water, with soundings in nine and fifteen fathoms, was found 8.W. and 
W.S.W. from George’s shoal, for which no soundings have yet been indicated on published 
charts. 

The recommendations of Commander Stellwagen, for placing buoys upon the shoal spot at the 
northern extremity of Davis’ Bank and on that immediately north of it, have been com- 
municated to the Light-house Board. 

I would respectfully request authority to publish the information herein contained, in the 
usual form, for the general benefit of navigators. 

Very respectfully, yours, 
A, D. BACHE, 
Superintendent U. S. Coast Survey. 
Hon. James GUTHRIE, 
Secretary of the Treasury. 


APPENDIX No. 12. 


Letter to the Secretary of the Treasury, communicating extracts from a report of Lieut. Comg. 
* 0. R. P. Rodgers, U. S. N., assistant in the Coast Survey, upon the development of Edwards’ 
shoal, and the existence of shoal sand ridges northward of Great Point light, Nantucket sound. 


Coast Survey Orrice, December 8, 1856. 


Sm: I have the honor to communicate, as in part the result of a close hydrographic survey 
of Nantucket sound completed within the present season, the further development of Edwards’ 
shoal, by Lieut. Comg. C. R. P. Rodgers, U. 8. N., assistant in the Coast Survey, and the 
discovery of shoal ridges of sand lying northward of Great Point light. The existence of 
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Edwards’ shoal was communicated to the Department in my letter of November 6, 1855. The 
following extracts from the report addressed to me by Lieut. Comg. Rodgers contain the result 
of his subsequent minute examination, and a description of the Charabter of the sand thes 
referred to: 

“¢ At the end of last season I had the honor to report the discovery and partial examination 
of a shoal south of the Cross Rips, in Nantucket sound, which, with your sanction, has been 
called Edwards’ shoal. This was carefully surveyed in the Seen of my party during the 
season just ended. It lies in the channel-way south of the Cross Rips, surrounded. by deep 
water, and its crest is a narrow ridge, more than half a mile in length, with only ten and 
twelve feet water upon it. It may consequently be considered worthy of special attention, and 
should at once be carefully buoyed. 

‘‘Wrom the eastern side of this ridge, which rises like a wall in the sea, the water deepens 
abruptly to five fathoms, and at its southern end, within the space of a few yards, from eleven 
feet to eight fathoms. On the western side, the ridge falls off more gradually, and from its 
centre a spur of shoal makes out to the westward for more than a quarter of a mile, with sixteen 
and eighteen feet water upon it. 

‘¢The shoal is composed of hard sand. Its northern edge is distant from the Nantucket light- 
boat a mile and seven-eighths, (nautical,) and from the southern Cross Rip about three quarters 
of a mile. In the channel between it and the Cross Rips we found from six to ten fathoms 
water. : 

‘Tt is remarkable that a shoal like this, so constantly passed by vessels beating through the 
southern channel of Nantucket sound, should have been so long unknown, and particularly that 
it should have escaped the notice of pilots. 

‘‘Its discovery forcibly illustrates the value of the comprehensive methods employed in the 
Coast Survey, and the practical utility of making the hills and valleys in the sea as well known 
as those on the shore. . 

‘‘T beg leave to report, also, that the developments of our survey during the season exhibit 
sand ridges a little more than two miles to the northward of Great Point light, bearing from it 
N. 1° 30’ W. to N. 22° 30’ W., and having in some places on their crests as little as nineteen 
feet water. They lie parallel to each other in a general direction about N.N.W. and §8.8.E., 
are short and very narrow, and have five and six fathoms of water around and between them.’’ 

I would respectfully request authority to publish this communication in the usual form, and 
also that a copy may be transmitted to the Light-house Board for information, as connected with 
the recommendation of Lieut. Comg. Rodgers for placing a buoy on Edwards’ shoal. 

Very respectfully, yours, 
. A. D. BACHE, Superintendent. 
Hon, James Guturiz, Secretary of the Treasury. 
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APPENDIX No. 13. 


Letter of Assistant Henry L. Whiting, with particulars in detail of changes in shore-line, noticed 
m a re-examination of the topography of Martha’s Vineyard, bordering Muskeget channel. 


Ricumonp, Staten Isuanp, N. Y., June 14, 1856. 


Dzar Sir: The occupations and arrangements incident to my commencing operations here 
prevented me from making my report on the resurvey and examinations for rb 4 psu 
IMass., which I now submit. 

The work was executed at different times bobivebh the receipt of your instructions and the 8th 
of May, when I completed the survey. These intervals of work were. in consequence of the 
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yery changeable and unsettled weather which prevailed at that time. With regard to the 
changes in the shores and beaches at the southeast part of the Vineyard, they have been quite 
considerable, and seem to indicate a gradual encroachment of the sea upon the south shores of 
the island. The beach has beaten, in places, directly in upon the island, together with a 
gradual moving of the points, inlets, &c., eastward, being the same action which I have 
observed at all points of our northern coast of similar character, as at Sandy Hook, Cape Cod, 
&c. There was a new opening broken through the long beach which formerly stretched across 
the whole of Catamy bay, (the water south of Edgartown and between the main island and 
Chappaquiddick.) This opening is now about a third of a mile wide, and the beach on either 
side of it has been driven in towards the bay about a thousand feet. This is now the main 
opening, and the tide is so strong through it as to materially affect the harbor, and make it 
difficult for vessels in light winds to stem it in coming in from Cape Poge. The east opening, 
which was formerly the only one, has worked still further eastward, and become much narrower 
than it was; the outside beach has made eastward, extending past the south point of Chappa- 
quiddick, (Wasque Point,) which has been washed away nearly a thousand feet. This action of 
the sea indicates a gradual wearing away of the southern shore of the island; and I think, in 
this particular locality, the beach may eventually be entirely swept away, or washed in upon 
either shore, leaving the bay between the Vineyard and Chappaquiddick an open chop. In 
this case the character and capacity of Edgartown harbor will be greatly changed; whether it 
will tend to deepen the eastern channel and improve it, or carry the sand, &c., through and 
deposit it in shoals towards Cape Poge, is a question for time to develop. 

The greater quantity and velocity of the current sweeping through the harbor will have a 
strong effect upon the shore and wharves of Edgartown. In fact, its influence is already felt. 

A heavy gale, with heavy and continued breakers, may throw up another beach, and close 
this new south opening ; but I think the indications point to its being finally swept away. 

At Muskeget I found very considerable and marked changes, although the action and altera- 
tion of the shore and beaches are not so uniform as on the Vineyard. The general tendency 
seems to be a making northward, and driving of the outer beaches upon the islands and sand- 
bars lying inside or north of them. The beach south of Tuckernuck island has been driven in 
towards the island nearly its full width, and the channel between it and Tuckernuck, which was 
formerly quite a passage, is nearly one-half filled up, and much shoaler than it was. This is 
the case at the south end of Muskeget; and off Gravelly island the beach was driven entirely 
in upon it. A beach of nearly a mile in length, which extended past both Gravelly island and 
the south point of Muskeget, and was about a quarter of a mile outside and south of them, has 
entirely disappeared. The southwest part of Muskeget, however, has made out nearly a quarter 
of a mile; and a new beach, somewhat further east, but outside of all the other beaches as 
they formerly existed, has been formed. 

These changes show that the action of the currents, breakers, &c., does not entirely carry 
‘away these sands, but that the causes which originally formed them tend to keep them in their 
general position, excepting a gradual working northward, and a tendency to beat in towards the 
main land. 

I remain, sir, very respectfully yours, 
HENRY L. WHITING. 
Prof. A. D. Bacug, 

Superintendent U. S. Coast Survey, Washington, D. C. 


118 REPORT OF THE SUPERINTENDENT OF 





APPENDIX No. 14. 


Report of Lieut. Comg. J. N. Mafiitt, U. S. N., assistant in the Coast Survey, on the changes 
affecting the entrance to North Edisto river, South Carolina. 


JAMES River, August 26, 1856. 

Dear Str: The following deductions are based upon a careful comparison of the survey of 
North Edisto bar made in 1851, and a resurvey of this year. 

The general formation of the bar has not been much altered since the survey of 1851, though 
the position of the two channels has somewhat changed. The entrance to the south channel 
from sea-ward remains the same, but the inner entrance has been narrowed about two hundred 
and thirty metres, by the encroachment of the bank on the south side; several twelve-foot spots 
of the former survey seem to have disappeared, and the channel now shows thirteen feet at mean 
low water. The outer entrance to the east channel has shifted to the southward and westward 
about two hundred metres, and has widened about fifty metres; the inner entrance has shifted 
to the northward and eastward about one hundred metres, thus altering materially the range of 
the channel. The shoal or middle ground between the channels has somewhat enlarged, and 
shifted its general position to the southward and westward about two hundred metres. The six- 
foot curve remains nearly the same. On the south side of the south channel it has shifted to 
the northward about a hundred metres. ' 

The comparison sheet exhibits the curves taken from the charts of 1851 and 1856. 

I am, very respectfully, your obedient servant, 
J. N. MAFFITT, Lieutenant Commanding. 

Prof. A. D. Bacug, 

Superintendent U. S. Coast Survey, Washington, D. C. 





APPENDIX No. 15. 


Report of Lieut. Comg. J. N. Mafitt, U. S. N., assistant in the Coast Survey, on the development 
of a new channel between Martin’s Industry and the southeast breaker, (Port Royal entrance,) 
South Carolina. 

JAMES River, August 26, 1856. 

Dear Str: During the progress of the hydrography of ‘‘Martin’s Industry,’ a channel, un- 
known to the pilots and unnoticed by the best authority, was developed, and, I think, may fairly 
be claimed as a discovery by the Coast Survey. The most authentic and recent chart of this 
locality, made a few years ago by Captain Bythwood, of Beaufort, 8. C., gives no indication 
of the channel referred to, nor is there mention made of it in the ‘‘Coast Pilot.’’ This 
channel lies between ‘‘Martin’s Industry’’ shoal and the southeast breaker. The old east 
channel is two miles to the northward of it, and the main or south channel two and three- 
quarter miles to the southward and westward. ‘Through the ‘‘southeast,’’ or Coast Survey 
channel, there is a depth of twenty feet at mean low water, with an average width of three- 
quarters of a mile. The course of the channel is northwest and southeast. I herewith enclose 

a tracing of the channel ways over Port Royal bar, and would respectfully suggest that five 

buoys be placed as per diagram, in order that the east and south channels may be navigated 

with safety by vessels under the necessity of using Port Royal as a harbor of refuge. 
I am, very respectfully, your obedient servant, 
J. N. MAFFITT, Lieutenang Commanding. 
Prof. A. D. Bacus, ' 
Superintendent U. S. Coast Survey, Washington, D. C. 
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APPENDIX No. 16. 


Letter from the Superintendent to the Secretary of the Treasury, with copy of a communication from 
Captain W. L. Dall, P. M. S. S. ‘‘ Columbia,’’ and extracts from a letter of Captain James 
Watkins, P. M.S. 8. ‘‘ Golden Age,’’ relative to facilities for navigation afforded by the 
development of a deposit of weddish sand detected by Commander Alden inside of’ the bar at the 
entrance to San Francisco harbor, California. 


Coast Survey Orrice, May 7, 1856. 


Sir: I have the honor to subjoin, herewith, the copy of a letter addressed by Captain W. L. 
Dall, of the Pacific mail steamship ‘‘ Columbia,’’ to Commander James Alden, U.S. N., assistant 
in the Coast Survey, in relation to the development by the last named officer of a deposit of 
sand peculiar to the inside of the bar at the entrance to the harbor of San Francisco, and which 
was made the Boral subject of my communication to the Department under date October 20, 
1855. 

In addressing Commander Alden, Captain Dall says: 

“ After completing the survey of the entrance to the harbor of San Prancisco, you were kind 
enough to show me your chart, and point out to me the characteristic soundings ; you called my 
attention particularly to the Bet, that, as soon as the ‘bar’ was crossed, the Toad would bring 
up gray sand with red specks, and that such bottom was found at no place outside the bar. 

_ “Since then, I have had on two occasions an opportunity to use the information acquired 
from your chart. 

‘In October of last year, coming from the Columbia river, I made Point Arena, (ninety-five 
miles from the ‘ Heads,’) and at the same time met a dense fog. I ran by time and the 
revolutions of the wheels until I was up with Point Reyes, when the course was altered for the 
*Heads.’ To be certain of my position, I got a cast of the lead every fifteen minutes. In 
four hours after passing Point Reyes I found myself in five fathoms, which I supposed to be on 
the ‘North Bank,’ forming part of the bar off San Francisco harbor. Steering H.S.E., and 
sounding carefully, the water soon deepened to ten fathoms, when I had the lead armed, and it 
brought up ‘gray sand with red specks.’ I was certain then (relying on your chart) that I 
was inside the bar, and off the entrance of the harbor. I kept the same course until we got 
eighteen fathoms, when J hauled up N.E. by E., and in a short time got the soundings under 
the north shore, then altered the course to E. by N., which took me in clear of Fort Point, and 
the first thing I saw through the fog was the long wharf on North beach. 

“On my last trip from Oregon I made Point Reyes at midnight, and saw the light on Point 
Boneta at intervals. At 2 a. m., when about ten miles from the ‘ Heads,’ the fog shut down 
80 dense, that we could not see a ship’s length. I continued on until, by the soundings, we 
were on the ‘ North Bank,’ and in four and a half fathoms. I then dropped a kedge and 
waited for daylight. At 5 a. m. got under way, steering E.S.E., and sounding we soon got 
eight fathoms, and the lead being armed brought up ‘gray sand with red specks.’ When in 
fifteen fathoms, I changed the course to E. by N., and soon, by the deep water, supposed I was 
‘In mid-channel. When the fog lifted we were running fairly up the channel, and midway 
between Fort Point and North shore. Had I not been guided by what I had learned from your 
chart, I should in both instances have had to remain at anchor outside until the fog lifted. 

“Three years ago I was off the harbor in this steamer three days in a dense fog. Had the 
soundings and peculiarities of the bottom been as well known then as now, I should have been 
able to run in by the lead. The chart of the entrance of the harbor of San Francisco will be 
an invaluable assistant to the captains of steamers running on this coast, saving much time 
during the foggy season, and enabling them, with proper caution, to enter the harbor at times 
when, without it, they would be obliged to wait outside for clear weather.’’ 
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Captain James Watkins, of the Pacific Mail Company’s steamship ‘‘ Golden Age,” in trans- — 
mitting to me 4 copy of the communication just quoted, remarks, in regard to the facilities for 
navigation to be afforded by the publication of the development referred to: 

‘¢ A short time prior to my leaving San Francisco, I crossed the ‘bar’ on board the U. 8. — 
steamer ‘ Active,’ and I was highly gratified to know that the ‘bar’ chart, when published, — 
will furnish us a safe guide into the harbor in thick weather with our lead. As the soundings 
are so marked and accurate, there can be no mistaking them, in my opinion, with proper 
attention to the lead.’’ 4 


I would respectfully request authority to publish this communication in the usual form, for : 

the benefit of navigators on the western coast of the United States. 
Very respectfully, yours, 

A. D. BACHE, 

Superintendent, ? 

Hon. JAMES GUTHRIE, ; 

Secretary of the Treasury. : 

<r RIE P : 


APPENDIX No. 17. 


Tide tables for the use of navigators, prepared from the Coast Survey observations by A. D. Bache, 
Superintendent. 


The following tables will enable navigators to ascertain the time and height of high and low 
water at some of the principal ports of the United States. The results are approximate, the 
observations being still in progress, but they may safely be used for practical purposes. The 
number of places of observation, and the time during which many of them have been made, are 
steadily on the increase as the Coast Survey advances. 

The tides of the coast of the United States, on the Atlantic, Gulf of Mexico, and Pacific, are 
of three different classes. Those of the Atlantic are of the most ordinary type, ebbing and 
flowing twice in twenty-four hours, and haying but moderate differences in height between the 
two successive high waters or low waters—one occurring before noon, and the other after noon. 
Those of the Pacific coast also ebb and flow twice during twenty-four hours; but the morning 
and afternoon tides differ very considerably in height, so much so that at certain periods a rock, 
which has three feet and a half water upon it at low tide, may be awash at the next succeeding 
low water. The intervals, too, between successive high or successive low waters may be very 
unequal. The tides of ports in the Gulf of Mexico, west of Cape St. George, ebb and flow, as a 
rule, but once in twenty-four hours, or are single-day tides. At particular parts of the month 
there are two small tides in the twenty-four hours. The rise and fall in all these ports is small. 
East of Cape St. George the rise and fall increases; there are two tides, as a rule, during the 
twenty-four hours, and the daily inequality, referred to in the Pacific tides, is large. These 
peculiarities require a different way of treating the cases, and in some of them separate tables. 

I propose to enable the navigator to find, from the Nautical Almanac and the following tables, 
the time and height of high and low water at any date within the ordinary range of difference 
produced by winds and other variable circumstances. I will endeavor to divest the matter of 
unfamiliar technical expressions as far as practicable, though, for brevity, some such terms may 
be employed after defining them. The discussion of the Gulf tides has not been carried so far 
as to enable me to present the results in as definite a form as the others. 

As is well known, the interval between the time of the moon’s crossing the meridian (moon’s 
transit) and the time of high water at a given place is nearly constant; that is, this interval | 
varies between moderate limits, which can be assigned. The interval at full and change of the 
moon is known as the establishment of the port, and is ordinarily marked on the charts. _ As it_ 
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is not generally the average of the intervals during a month’s tides, it is a less convenient and 
less accurate quantity for the use of the navigator than the average interval which is used on 
the Coast Survey charts, and is sometimes called the ‘‘mean,’’ or ‘‘ corrected establishment.’’* 

The following table gives the principal tidal quantities for the different ports named in the 
first column, where they are arranged under specific heads. The third column of the table gives 
the mean interval, in hours and minutes, between the moon’s transit and the time of high water 
next after the transit; the fourth, the difference between the greatest and least interval, occur- 
ring in different parts of the month, (lunar.) A simple inspection of this column will show 
how important it is to determine these changes in many of the ports where they amount to more 
than half an hour, or to more than fifteen minutes, for the average interval. 

The fifth, sixth, and seventh columns refer to the height of the tide. The fifth gives, in feet, 
the average rise and fall, or average difference between high and low water. The sixth gives 
the greatest difference, commonly known as the rise and fall of spring tides; and the seventh 
the least difference, known as the rise and fall of neap tides. 

The average duration of the flood, or rising tide, is given in the eighth column; of the ebb, 
or falling tide, in the ninth; and of the period during which the tide neither rises nor falls, or 
the “‘stand,’’ in the tenth. The duration of flood is measured from the middle of the stand at 
low water to the middle of the stand at high water, so that the whole duration from one high 
water to the next, or from one low water to the next, should be given by the sum of numbers in 
the eighth and ninth columns. 

At most of these places given in the list, a mark of reference has been established for the 
height of the tide. I have omitted the description of these marks, (except in special localities, 
designated on the following page,) as of no particular interest in this connection. 


© This term was introduced by the Rev. Mr. Whewell, who has done so much for the investigation of the laws of the tides. 
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BENCH-MARKS. 


[Referred to in Table J.} 





* Boston.—The top of the wall or quay, at the entrance to the dry dock in the Charlestown 
navy yard, is fourteen feet 75%; (14.76 feet) above mean low water. 

+ New York.—The lower edge of a straight line cut in a stone wall, at the head of the wooden 
wharf on Governor’s island, is fourteen feet =''5 (14.51 feet) above mean low water. The letters 


U.S. C. 8. are cut in the same stone. 

t Old Point Comfort, Va.—A line cut in the wall of the light-house, one foot from the ground, 
on the 8. W. side, is eleven feet (11 feet) above mean low water. 

8 Charleston, S. C.—The outer and lower edge of embrasure of gun No. 3, at Castle Pinckney, 
is ten feet +18; (10.13 feet) above mean low water. 


TABLE I. 


Tide table for the coast of the United States. 
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Salem. sss nee kes aeuasievavesaceiedse seen! IMASSsee c. Tt 413 50 9:2 10.6 7.6 6 19 6 
Boston light .....ssccseesceccecescoccoves| Mass..... 11 12 35 9,3 10.9 8.1 6 20 6 
BOston*cscesan ces Das ston oleietan pasa nie ere ian Mass..... ih lb 44 10.0 11.3 8.5 6 13 6 
Nantucket? @ cat sistsiyine/s ome) balsamic ceienie wait Masi cnn 12 24 37 3.1 3.6 2.6 6 23 5 
» dgartown....... eee Fei oese sinless sesis oe] Masssc.'ss Hee GS eodaqgng.ca tn 2.0 a5 1.6 6 51 5 
Hotes Holecc. sppecceesseisctrancerecese)) UMGSN ote ll 43 31 1 Webi 1.8 1.3 6 41 5 
Tarpaulin Cove......+.s0+ eccsecsccvcvees| MasSesses 4 49 2.4 2.6 2.0 Os Re 6 
Wo001’s Hole, N. Sid€....0- covcscevcccces Mass..... tell “al yee leoeeariaesis B.D) Vesveieneecofevcesrucat 6 31 5 
Wood’s Hole, S. side. cccce cesses cece cee .| Mass..... SIOG Gil ieaeieios's ives 12D! |heisieisis wisieis'e ee rare Wales 6 3 6 
ATO TSAI LGU waln'e talc'nie 0 siaisio'ais sciniale's'=\5 ots Mass.... 7 59 45 4.4 5.3 3.5 6 51 5 
New Bedford entrance, Leming, Rock). Mass..... Mey | 41 3.8 4.6 2.8 6 50 5 
Newport..... Soccer seaveseereene Renesas 7 45 24 3.9 4.6 3.1 6 21 6 
Point Judith....... ae wieietebieWs ged se eeheles Oa tao ar 7 32 46 3.1 3.7 2.6 6 12 6 
Block island....... Sein see eae a rn eel staat 7 36 41 2.8 3.5 2.0 6 23 6 
Montauk Point, L. I... ssiolaaeaieelaeiee ssf) Nem tte nae 8 20 2 fd: 1.9 2.4 1.8 6 17 6 
PSB CLLOOK » xt Ucle ee artnincliwce'ss acme e titel SNS cence 4. 29 47 4.8 5.6 4.0 6 10 6 
New Work}. .c0secces Fees moe apise pessoal ewe eee 8 13 46 4.3 5.4 3.4 6 00 6 
SDAMEVEOW I vines ones 5 a0 sie cica0s s Wisisteatsieieisi| MUN aM ie aca 9 57 58 3.5 4.0 Deri 6 6 6 
Long Island sound. 
Watch Fille ace wes scaecee Cee RAnieRes PL siasi) giveilicte cece 9 00 23 2.7 3.1 2.4 6 35 5 
Stonington..... Siooseeveus cect pecvercccase|] CONN... .. ey 30 2.3 3.4 peal 6 15 6 
TiletleGistandies saee velecuas va sctees cl INe Nc vasie 9 38 pe 2.5 2.9 2.3 6 ee 6 
We olaOud Ol sacien ss de spieciiseictsalclaisies se; Conn.,.. 9' 28 52 2.6 3.1 el 5 56 6 
holies has OOo GTI Cir ihe a Conn... 11 16 ih eee 5.8 6.6 5.1 6 24 6 
Bridgepor* .,. SE Sisiee se csieeuces| (CORN... ., Il ll Ls 6.5 8.0 4.7 6 1 6 
Oyster Bay, Li. 1. woe ..00. PARKA seas te! Niseesc Lay, 51 7.3 9.2 5.4 6 8 6 
Sand’s Point, L. I.. pomeaisep ire aaeaidice an ive Lite es cs Tits 31 tists 8.9 6.4 5-55: 6 
New Rochelle: <scicce sce cpisiee os a aGaein ciel Nee Xciwties ll 22 32 7.6 8.6 6.6 5 51 6 
Throg’s Neck... 05 css ssnens Rives pei Aumrere| Ne X eee.s'e's 11 20 39 7.3 9.2 6.1 5 50 6 
Coast of New Jersey. 
Cold Spring inlet ........ scssseeseeee cece Watdiac see 7 32 51 4.4 5.4 3.6 Gi. 8 G 36) teers 
Cape May landing......... sia'et ocatanl wets Oat Disa cen gt 8 19 47 4.8 6.0 4.3 GA) 6 15 20 
Deluware bay and river. 
Delaware Breakwater......iccscececesace| Dl ncnes ‘ 8 00 50 3.5. 4.5 ait 6 15 6 6 26 
Higbee’s, (Cape May).. Vin tho bec cdtoepel UNb Wht eanale 8 33 43 4.9 62 3.9 6 26 6 OO Riacsanadene 
tgg Island RES 5.0 is alc ais mantel eae eee N. Jos ceee' 9 4 51 6.0 7.0 5,1 5 52 6 87 Rage ‘ 
Mahon river............ ons ee eisceatkes Bes. ise 9 52 48 5.9 6.9 5 0 ern BI 6-10 Ree 
igor ARGS c yon aire suninict cin chau ae Dele. crns Ee eS a eine aimed 6.5 6.9 | 6.6 56 6 43 
Philadcipbiay, .Ctesces o ves vet == caeee cote Pash. 13 18 48 6.0 6.8 | Shpall 4 52 7 6 "ae 
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TABLE I—Continued. 





Interval between time of 


































moon’s transit and time Rise and fall. Mean duration. 
of high water. 
ort. 8s a 63% 
Port. tate : 233. F 2 
ov LT | (5) o 
5 sage = 3 = é 
5 esse | g ep : bs z rs 
5 SEZE $ = x S 2 8 
= i) = a) Zz & a a 
(1.) (2.) (3.) (4.) (5.) (6.) (7.) (8.) (9.) (10.) 
Chesapeake bay and rivers. 
he m. he. m. Feet. Feet. Feet, h. m. h. m. h. m 
MUMMIEMIOIIOTUT cc occccesesecceccoctes| V&scccecs 8 17 50 2.5 3.0 2.0 6 1 Ce Tee. ee cay 
ETI, Peeve gost soos oessieo00) Mdieo.... 12 58 45 1.4 1.9 0.7 5 59 6 19 35 
MOOT Vacasccccc cess .cos ea ceseesss |) Md-..00% 16 38 40 0.9 1.0 0.8 6 ll 6 15 32 
Bodkin light.........sseessee. ereeeataetal.. Mdtiis.cehs erat, 42 48 1.0 1.3 0.8 5 23 Gil Sides eect 
IS No sos 000 soccccee eee Mi c7.c7 18 33 43 1.3 1.5 0.9 5 54 God plecater een 
James river, (City Point).......cssseecses| Vascccees V4 14 |aseeeneeeees 2.6 Jevsevevees seenlenelte 5 28 6 52 40 
Mis cideedsdscstsccccceseccsl WAccccees 1G 2B jews weeeeeee Dro ides dtracal'ssses scene 4 52 CO ead Sell ae 
Coast of North and South Carolina, Geor- 
gia, and Florida. 
coco es ico ce bo o0.nde00s Ue 57 2.0 2.2 1.8 Ber 7 id ed 50 
BC sce css ecs'setecocseccces 7 26 50 2.8 3.3 2.2 6 11 6 10 42 
SR Se rere ren 7 26 34 4.3 9.0 3.4 6 18 6 17 31 
Smithville, (Cape Fear)...... ee 7 19 47 4.5 5.5 3.8 Gane 6 26 26 
Charleston, (Castle Pinckney)§ 7 13 36 5.3 6.3 4.6 6 36 6 9 33 
Fort Pulaski, (Sav. entrance).. 7 20 41 7.0 8.0 5.9 5 49 6 35 26 
Savannah, (Dry Dock wharf) . 8 13 51 6.5 7.6 5.5 5 7 2 14 
Doboy light-house . 7 33 55 6.6 7.8 5.4 6 2 GC 20 |eccccccecs 
St. Simon’s ...... 7 23 44 6.1 7.3 5.0 4 57 7 36 19 
Fort Clinch 753 Pas 5.9 6.7 5.3 6 9 oY eel neeer pe 
St. John’s river 7. a 48 4.6 5.5 3.2 5 59 6 26 15 
St. Augustine . 8 32 43 4.2 4.7 3.5 omer 6 19 35 
Ca rida... 8 16 51 1.5 1.7 1.2 6 00 6 25 45 
In Key.... 8 18 49 1.8 2.4 1.2 6 36 5 48 19 
Sand Key ..... aes S) 40) jee i 1.2 2.0 0.6 6 31 5 55 13 
Key West......... eeeeea os 9 22 1 122 1.4 2.3 0.7 6 59 5 25 12 
aE doy cick owes ccccecccce cass 9 56 1 22 1.2 1.5 0.6 6 43 Peer Biter tc 
Tampa bay, (Egmont Key) ....... aaeasae li 21 1 33 1.4 1.8 1.0 6 36 6 ll 3 
Cedar Keys, (Depot Key)........e sees cece 13 15 1 55 2.5 2.8 1.8 6 12 6 13 PO BOne: 
St. Mark’s....... SA ere 13 33 2 00 2.2 2.9 Ie 6 16 OD feccseres 
Western coast. 
» ; 
BIEIERD os eeccccccccess Thviwekevesess Gallseetss 9 50 1 45 3.7 5.0 2.3 6 22 6 00 30 
EE ois cece scrcinccccsceeses oat LCalzss pee’ 9 45 ae 45 3.9 4.7 2.2 6 18 Gipk 5 30 
SIMMETUB oie pc ccceerscess cues cnes OMe ract 9 2 Ive 3.7 5.1 2.8 613 62a eee tanta 
MTIMODISPO. 000 cers. ccccecscccees Daly. .6t 10 14 1 52 3.6 4.8 2,4 6 37 5 50 Gore 
RT ods cece sc occcceccnccscdee| Calecssces 10 28 49 3.4 4.3 2.5 6 31 6212 35 
RINE ey dircekc ses scccccss aes Cahessirs 10 37 1 16 3.6 4.4 2.8 6 18 Cri9 lees sere 
San Francisco, (N. beach) ..........esee. Calivesans 12 6 Lins 3.6 4.3 2.8 6 39 55k 34 
MELE SS escces Pepe care pice dant <cabe> Calserecsi 1 ie by 1 54 3.6 4.7 a 6 19 5 59 - 
I avis 2isvsi.c ¥oosecsteesecaes (OS Bes ae 12 02 Lisl 4.4 5.5 3.5 6 19 Ce OOS ncess 
Port Orford...... Ri ivcas Pe osecles ates or Or. Ter...| 11 26 1 6 5.1 6.8 3.7 6 19 6 7 39 
«re poceihs as Rae, Or. Ter,.. 12 48 1 13 6.1 7.3 4.5 6 3 6 28 33 
PIECOT ECs cvcsdscccccsevicececess W. Ter... 12 33 1 28 5.6 7.4 4.8 6 20 Os Gis ccettadetos 
MOWISDENG. 0.00 bce cscs ccccccsccees W. Ter... 3 49 je 4.6 5.5 4.0 6 34 te dl PAS aode 
RENT envio asccccevccecccecs W. Ter... 4 46 Ls 6 9.2 11,1 7.2 et 6 25 28 








Nore.—The mean interval in column 3 has been increased by 12 hours for some of the ports in Delaware river and Chesapeake bay, so as to show 
the succession of times from the month; therefore, 12 hours ought to be subtracted from the establishments which are greater than 12 hours before 


using them. 

The foregoing Table I gives the means of determining roughly the time and height of high 
water at the several ports named. The hour of transit of the moon preceding the time of high 
water is to be taken from the Almanac, and the mean establishment being added, the time of 
high water results. Thus: 

Example I.—It is required to find the time of high water at New York on the 5th of Novem- 
ber, 1854. The American Almanac gives 0h. Om. as the time of transit of the moon on that 
day. The mean interval for New York, from Table I, column 3, is 8h. 13m., which, as the 
transit was at 0/., is roughly the time of high water. 

The moon being full, the height is that of spring tides of column 6, namely, 5.4 feet. Ifthe 
soundings on the chart are reduced to low water spring tides, 5.4 feet is to be added to them 
to give the depth at high water. Ifthe soundings are reduced to mean low water, the rise and 
fall for mean tides being 1.1 foot less than for springs, the rise or increase of depth will be half 
of this, or 0.6 of a foot less than 5.4 feet, which is 4.8 feet, or nearly 4 feet 10 inches. 
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Eaample II.—Required the time of high water at Boston on the 23d of January, 1851. From 
the American Almanac we find the time of the moon’s southing, or transit, on that day 5h. 18m. 
a. m., and from Table I the mean interval at Boston dry dock is 11h. 27m. 

We have then 5h. 18m. time of transit ; to which add 

11 27 mean interval from Table I. 


16 45 time of high water, or 4h. 45m. p. m. 


If the Greenwich Nautical Almanac is used, add 2m. to the time of transit of Greenwich for 
every hour of west longitude, and its proportional part for less than an hour. It will suffice to 
take the half hour which may be over any number of hours, as the correction for less than this 
would be less than one minute, and need not be taken into account. Thus Boston is 4h. 44m. 
W. of Greenwich. The correction to be applied to the time of transit of the moon at Greenwich 
is, for the 4h., eight minutes, and for the 44m., one minute. The time of transit on the date 
assumed in the preceding example is 5h. 9m., to which add nine minutes, the correction just 
found, gives 5h. 18m., as before ascertained from the American Almanac. 

In using the United States Nautical Almanac, in the astronomical part of which the transits 
of the moon are given for the meridian of Washington, the corrections required may, in this 
first approximation for the Atlantic coast, be neglected. 

To find the time of the next following low water, add from Table I the duration of ebb tide; 
this gives 4h. 45m. p. m., time of high water. 

6 13 duration of ebb tide from Table I. 


10 58 p.m. 


By subtracting the duration of flood tide, we obtain the time of the preceding low water, 
10h. 32m. a. m., recollecting that 4h. 45m. p.m. is the same as 16h. 45m. reckoned from 
midnight. 

The height of this tide corresponding to the transit of 5. will bring it nearly to a neap tide, 
and the rise and fall, obtained from column 7, Table I, is 8.5 feet. 

The next following high water may be had by adding to the time of low water the duration 
of flood, from Table I, thus: 102. 58m. p. m , time of low water, January 23. 

6 13 duration of flood from Table I. 


Sum 17 llor 5h. 11m. a. m., on January 24. 











Or, having found the time of high water, the time of the next following high water may be 
found by adding the duration of flood and of ebb together, and their sum to the time of high 
water found....Thus: 

6h. 13m., duration of ebb tide from Table I. 
6 13 duration of flood. 

12 26 duration of whole tide. a 
4 45 p.m., January 23, time of high water. 








17 11 ~~ or 5h. 11m. a. m., 24th January, time of the next succeeding 


high water. Subtracting the same quantity, will give the time of the preceding high water. 
Thus: 





4h. 45m. p. m., or 16h. 45m. from midnight, is the time of high water. 
12 26 duration of flood and ebb. 


4 19 a.m. of the 23d for the preceding high water. The dura- 


tion of the flood and ebb having been reckoned from the middle of one stand or slack-water to 
the middle of the next, the time of beginning of stand of ebb or flood will be found by subtract- 
ing half the duration of stand or slack-water given by column 10, Table I, from the time of high 
or low water, and the time of the end of stand of ebb or flood by adding the same. A nearer 
approximation to the times and heights of high water may be obtained by the use of Tables 
II and IIT. 





i a 
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In these, the variations in the interval between the moon’s transit and high water are shown 
for some of the principal ports contained in Table I. These variations of interval depend upon 
the age of the moon, and, as they go through their values in half a lunar month, are known as 
the half-monthly inequality of interval. The table extends from 0h. of transit, midnight of the 
calendar day, or full of the moon, to 113 hours. The numbers for ‘‘change’’ of the moon cor- 
respond to those for 0 hours, and for 13 hours (or 1 p. m. of the calendar day) to 1 hour, and 
so on up to 23 hours. The ports for which the numbers are given are designated by the head- 
ing of the columns. . 

The mean interval, it will be seen, does not occur at full and change, but nearly two days 
afterwards, on the Atlantic Coast. At Key West it occurs more nearly at full and change, and 
at San Francisco still more nearly. 

The same remark applies to the heights ; spring tides occur about two days after the full and 
change of the moon, and neaps two days after the first and last quarter. 

The use of this table of nearer approximation is quite as simple as that of Table I. 

Rule to find the time of high water.—Look in the Almanac for the time of moon’s transit, (or 
southing) for the date required. In the table corresponding to that time will be found the num- 
ber to be added to the time of transit. 

Example I1I.—Required the time of high water at New York, October 1, 1856. Using the 
United States Nautical Almanac, we find the time of moon’s transit 1h. 24m., astronomical 
reckoning, or 1h. 24m. p. m., calendar time. From Table II, we have under the heading of 
New York, for 14. 30m., (the nearest number to 1h. 24m. in the table,) 8h. 10m. 

Thus to 1h. 24m., time of moon’s transit, 
Add 8 10 interval found from Table II. 
The sum,9 34  p.m., is the time of high water on the Ist of October, 1856. 

If the sum of these numbers had exceeded twelve, the tide would have belonged to October 2d, 
and we must have gone back to the transit of the day before and computed with it, to obtain the 
tide for October Ist. 

Rule to find the height of high water.—Enter Table III, column 1, with the time of moon’s 
transit. In the column headed with the name of the place, and marked A, will be found the 
rise and fall corresponding to the time of transit; in column B, the number to be added to 
soundings on the chart, where the soundings are given for mean low water; in column OC, the 
number to be added to charts of which the soundings are given for low water, spring tides. 

In the foregoing example, (III,) the time of transit being between 1 and 2 hours, we find, from 
Table III, the rise and fall of the tide on the Ist of October, 1856, between 4.9 and 4.7; the 
number to be added to soundings given for mean low water 4.5 feet, (column B,) and for low 
water spring tides, (column C,) 4.9 feet. 

Having found the time of high water, that of low water may be obtained nearly by adding 
the duration of the ebb from column 9, Table I. The time of the next preceding low water 








may be found by subtracting the duration of flood from column 8, Table I. The time of the - 


next following high water may be found by adding the duration of both flood and ebb, and of 
the next preceding high water, by subtracting the same duration of the whole tide. 
Example 1V.—To find the next high water following that of Example III. 
The duration of flood, column 8, Table I, for New York, is 62. 0m.; and of ebb, from column 
9, is 6h. 25m.; the sum is 12h. 25m. 
To 9h. 34m. p. m., October 1, the time of high water found, 
Add 12 25 duration of flood and ebb. 


Sum, 21 59, or 9h. 59m. a. m. of October 2, the time of the next high water. 





—<—  — 


low waters b andd. If a is the high water, which occurs 


. gauge marked 6.7 feet. Joining all the heights observed in 
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TIDES OF THE PACIFIC COAST. 


On the Pacific Coast there is, as a general rule, one large and one small tide during each day, 
the heights of two successive high waters occurring one a. m. and the other p. m. of the same 
twenty-four hours, and the intervals from the next preceding transit of the moon are very 
different. These inequalities depend upon the moon’s declination. When the moon’s declina- 
tion is nothing, they disappear; and when it is the greatest, either north or south, they are 
greatest. The inequalities for low water are not the same as for high, though they disappear 
and have the greatest value at nearly the same times. 

When the moon’s declination is north, the highest of the two high tides of the twenty-four 
hours occurs at San Francisco about eleven and a half hours after the moon’s southing, (transit ;) 
and when the declination is south, the lowest of the two high tides occurs at about that interval. 

The lowest of the two low waters of the day is the one which follows next the highest high 
water. The nature of these tides will probably appear more plainly from the annexed dia- 
grams. In them the height of the tide is set off at the side on a scale of feet, and the hours of 
the day are at the top. At XII noon, for example, the tide- 


the twenty-four hours, we have a curve like that marked in 
the figure. The two high waters are a and c, and the two 


about twelve hours after the transit of the moon, when the 
declination is south, the ebb a 0 is quite small, and the high 
water a is much lower than the next high water c. If the 
moon’s declination is north, it is the large high water a of 
the second diagram, which occurs next after the transit, and 
about twelve hours from it. 

Tables IV and V give the number to be added to the time 
of moon’s transit to find the time of high water almost as 
readily as in the former case. It is one of double entry, the 
time of transit being, as before, placed in the first column. 
The number of days from the day at which the moon has 
had the greatest declination are arranged at the top of the 
table. Entering the first column with the time of transit, 
until we come under the column containing the days from 
the greatest declination, we find the number to be added to 
the time of transit to give the time of high water. If the 
moon’s declination is south, Table IV is to be used; if north, 
Table V. 
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Number to be added to the time of moon’s transit at San Francisco to give the time of high water 
for different times of moon’s transit, and declination of the moon. 

















































































































TABLE IV. TABLE V. 

. South declination.—Days from greatest declination. North declination.—Days from greatest declination. Time of 
Time of moon’s 
moon’s declina- 
elceccceead HE 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 tion. 

he m he m| hom he m.| he m| hem | he m.| he m. | he mm. he m he m he m he m.| he m.| he m| he m.| he m h. m. 

0 Oo 13. 5 13 2 13°57. 12 50 | 12 42 | 12 32| 1219 | 12 5 1. 5 ATS 11 13 11 20 | 11 28 | 11 38 1 6b 32 3S uy oO 

0 30 12 59 12 56 12 51 12 44 | 12 36 | 12 26 | 12 13 | 11 59 10 59 17,2 Ui es 11 14 | 11 22 | 11 32} 11 45 | il 59 0 30 

1 0O 12 53 12 50 12 45 12 38 | 12 30.| 12 20| 12 7] 1153 10 53 10 56 A oe 11 -8 | 11 16 | 11°26 | 11:39.) 11:53 ee) 

1 30 12 47 12 44 12 39 12 32 | 12 24/12 14| 12 11] 11 47 10 47 10 50 10 55 ll 2 | 10 10 4 24-20 Wet iesas seer 1 30 

27D 12 41 12 38 12 33 12 26 | 12 18 | 12 IL 55 | 11 41 10 41 10 44 10 49 10.56.) 13 .4>| Lae B40) 12 Ql ee 2. 30 

9°30 12 36 12 33 12 28 19:21 | 12 13°) 12 ‘3-7 IT 50 | 11.36 10 36 10 39 10 44 10 51 } 10 59 | it Sy a1 ee a i Se 2 30 

3 #0 12 33 12 30 12 25 1218 | 1210) 12 0O| 11 47| 11 33 10 33 10 36 10 41 10 48 | 10 56 | 11 6 | 1119 | 11 33 3 #0 

3 30 12 33 12 30 12 25 12 18 | 1210/12 0} 11 47/ 11 33 10 33 10 36 10 41 10 48 | 10 56 | 11 6 | 11 19 | 11 33 3 30 

4 0 12 38 12 35 12 30 12 23 | 1215/12 5] 11 52] 11 38 10 38 10 41 10 46 10 53 | 11 1/1111 | 11 24] 11 38 4 0 

4 30 12 46 12 43 12 38 19:31 19 23 | 12 13"| 19° 0) 11°46 10 46 10 49 10 54 It 1) TL 9 TE aL we 1) 46 4 30 

5 0 12 55 12 52 12 47 12:40 22 32 |.19 22012 SO 5 10 55 10 58 Li 3 11 10 | 11 18 | 11 28 | 11 41 | 11 55 5 0 

5 30 13.3 13 0 12 55 12 48 | 12 40 | 12 30] 12-17 | 12 3 ll 3 1 6 iD ar 11 18 | 11 26 | 11 36 | 11 49/12 3 5 30 

6 0 13 11 13 8 13.3 12 56 | 12 48 | 12 38| 12 25 | 12 11 11 11 11 14 11 19 11 26 | 11 34 | 11 44 | 11 57 | 12 11 6 O 

6 30 13 16 13 13 13 8 13 1 | 12 53 | 12 43 | 12 30 | 12 16 11 16 11 19 11 24 11 31 | 11 39 Dias4 22" 12 16 6 30 

a PO 13 23 13 20 13 15 13 8 }43 0.) 12 50) 12 37 | 12 23 11 23 11 26 11 31 11 38 | 11 46 | 11 56 | 12 9} 12 23 ae 

7 30 13 29 13 26 13 21 13 14 | 13 6] 12 56! 12 43 | 12 29 11 29 11 32 11 37 V1 44 -V 1E- 62598 FS 154) 128 7 30 

S10 13 34 13 31 13 26 13 19 | 13 111/13 1} 12 48.) 19 34 11 34 11 37 11 42 11 49 | U1 574 93 al 32 20 |) 12934 SG 

8 30 13 37 13 34 13 29 13 22: | 13 14/)13 4) 12 51} 19 37 11 37 11 40 11 45 11 52 } 12 OF) 210" 33"23") 1S "s7 8 30 

ee 13 36 13 33 13 28 13 21 | 1313 ])18 3] 12 50 | 12 36 11 36 11 39 11 44 11 51.) 21 59 118), (9 }) 32282 ||) 12 36 2 6 

9 30 13 34 13 31 13 26 13 19 | 1311 |138 1) 12 48} 19 34 11 34 11 37 11 42 11 49 | 11 57 (7-18) 7} 12:20 | 49°34 9 30 
10, 0 13 30 13 27 13 22 13 15 | 33 7 | 12 57 | 12 44) 12 30 11 30 11 33 11 38 11 45 | 11 53; 12 3) 1216)1230/;10 O 
10 30 13 24 13 21 13 16 13 91}33. 1 | 12 SL |) 19°38 | 12:94 11 24 127 1] 32 11.39 | 1L 47 | BE 57) 12 10 | 12 24") 10 “30 
12° 30 13 17 13 14 13 9 13 2 | 12 54] 12 44} 12 31 | 1217 VT Ly 11 20 1l 25 11 1240) 710-50 7 13 41S 17 | a 8 
11 30 13 9 13 6 13 1 12 54) 12 46 | 12 36 | 12 23); 12 9 ll 9 i) 32 i We 11 24 11 32 | 11 42) 11 55/12 9/11 30 

' 











If we disregard the daily inequality, the column headed San Francisco, in Table II, would 
give us, as in the examples on the Atlantic Coast, the means of determining the time of high 
water. With this, the column for seven days in the present table agrees, as in between six and 
seven days from the maximum, the declination becomes nothing, and the diurnal inequality 
also nothing. 

Example V.—Required the time of high water at North Beach, San Francisco, Cal., on the 
7th of February, 1853. 

1st. The time of moon’s transit at Greenwich, from the Nautical Almanac, is 11h. 41m.; the 
longitude of San Francisco 8h. 10m., requiring a correction (see p. 123) of 16m. to the time of 
transit for San Francisco, which is thus found to be 11h. 57m. 

2d. The moon’s declination is south, and at the time of transit about two days from the 
greatest. Entering Table IV, we find 12h (or 0h) of transit, the nearest number to 11h. 57m., 
which the table gives; and following the line horizontally until we come to two days from the 
greatest declination, we find 12h. 57m. 

To 11h. 57m. time of transit of moon, February 7th San Francisco, 

Add 12 57 from column Of transit, and two days from greatest declination. 

Sum 24 54 or, 0h. 54m., February 8, is the time of high water, corresponding to the 
transit which we took of February 7. If we desire the tide of February 7, we must go back to 
the moon’s transit of the 6th. The example was purposely assumed to show this case. 

11h. Im. time of transit February 6, 1853. 
13. 14 number for 11h. transit and one day from greatest declination. 

Sum 24 15 time of high water 0A. 15m. a.m., February 7. 

The height of high water.—The height of high water is obtained in a similar manner by the 
use of Tables VI and VII, entering these in the same way with the time of transit and days 
from the greatest declination. Table VI is for south declination, and Table VII for north. 





— 
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Table showing the number to be added to the soundings on charts, referred to the mean lowest low 
waters of day, to give the depth at high water at San Francisco. 








TABLE VI. | TABLE VII. 









































































































| m 
E SOUTH DECLINATION. 5 NORTH DECLINATION. 
=) 

Es as 

ws Days from greatest declination. 5 5 Days from greatest declination. 

2 3° 

= | & 0 

ra 3 4 5 / 6 v & i 2 3 4 5 6 7 

' 
h. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. h. | Feet, | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. 
0 4.0 4.1 4.1 | 4.2 4.3 45 | 4.8 5.0 0 6.0 5.9 5.9 5.8 5.7 {| 5.5 ae os 
5 3.9 4.0 4.0 4,1 4.2 4.4 4.7 4.9 1 5.9 5.8 5.8 5.7 5.6 5.4 Bele pl 4.9 
3.8 3.9 3.9 | 4.0 4.1 4.3 | 4.6 4.8 2 5.8 5.7 5.7 5.6 5.5 | 5.3 5.0 | 4.8 

oe 3.6 3.7 3.7 3.8 3.9 4.1 | 4.4 4.6 3 5.6 5.5 5.5 5.4 SSIs Sul 48 | 4.6 
4 3.4 3.5 3.5 ao Ole]! "fat 3.9 4.2 4.4 || 4 5.4 5.3 5.3 5.2 5.1 4.9 46 | 4.4 
5 3.3 3.4 3.4 3.5 3.6 3:81) 451 4.3 | 5 5.3 5.2 5.2 5.1 50 | 4.8 45 | 4.3 
6 3.3 3.4 3.4 | 3.5 3.6 3.8 4.1 4.3) 6 5.3 5.2 5.2 5.1 5.0 4.8 4.5 | 4.3 
7 3.4 3.5 3.5 | 3.6 3.7 3.9 | 4,2 4.4 | 7 5.4 5.3 5.3 5.2 5.1 | 4.9 4.6 4.4 
8 3.5 3.6 3.6 3.7 3.8 4.0 4.3 45 | & 5.5 5.4 5.4 5.3 5.2 5.0 4.7 4.5 
9 3.7 3.8 3.84) 3.9 4.0 4.2 4.5 4.7 : 9 5.7 5.6 5.6 5.5 5.4 5.2 4.9 4.7 
10 3.9 4.0 AO tee el 4.2 4.4 4.7 4.9.) 10 5.9 5.8 5.8 5.7 5.6 | 5.4 5.1 4.9 
ll 4.1 4.2 4.2 | 4.3 4.4 4.6 4.9 Be) Gaal: Sam a 61 6.0 6.0 DI) 1.8 5.6 5.3 5.1 








Novre.—To use these tables with a chart on which the soundings are referred to mean low water, subtract one foot from the numbers in the tables. 


Example V1.—In example V, to obtain the height of the tide on February 7, the declination 
being south, we enter Table VI with Od. of transit and two days from greatest declination, and 
find that the tide will be 4.1 feet above the mean of lowest low water, or that 4.1 feet are to be 
added to the soundings of a chart reduced to the mean of the lowest low water of each day. If 
the soundings of the chart were given for mean low water, then 1.0 foot ought to be subtracted 
from the numbers in Tables VI and VII; thus, in this example it would be 3.1 feet. 

The approximate time of the successive low and high waters of the day will be found by 
adding the numbers in Table VIII to the time of the first high water already determined. The 
table gives the numbers for the different days from the greatest declination. 


TABLE VIII. é 


Containing numbers to be added to the time of high water found, from Table III, to obtain the 
successive low and high waters. 









NORTH DECLINATION. 





SOUTH DECLINATION. 





Days from Days from 
greatest greatest 
declination.|Low water.|High water.|Low water,/Low water. High water.|Low water. declination. 


(Small.) (Large.) | (Large.) (Large.) | (Small.) (Small.) 


—— | Ef | | | 



























he mM. h. m. h. m. h. m he. m. 
0 4 SL 17 52 46 WAS 14 26 18) +87 0 
1 rl A 17 55 1 24 14 19 18 36 1 
2 4°28 17 +58 1 fe a by ( 14 9 18e5982 2 
3 4 33 aL Sie o2 TEAS 13. 565 18 28 3 
4 4 45 18=" 6 6 55 jG es +) 18 24 4 
5 &. ss 182'8 GC 37 i 9 18 22 5 
6 b.- 23 18 .°13 6 15 12 52 18 15 6 
7 5 49 18 14 5 49 12 25 18 14 7 











The days from greatest declination are written in the first and last columns of the table. 
The second, third, and fourth columns refer to south declination, and the fifth, sixth, and 
seventh to north. The second column gives the number which is to be added, according to the 
declination, to the time of high water, obtained by means of Tables IV and V, to give the next 
low water ; which is the small low water b of Diagram I. The third contains the numbers to 
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be added to the same, to give the second or large high-water c of Diagram I. The fourth, the 
numbers to be added to the same, to give the second or large low-water d of Diagram I. The 
succeeding columns give the numbers to be used in the same way for north declinations, to 
obtain the low-water b (large) of Diagram II, the high-water c (small,) and the low-water d 
(small,) of the same diagram. 

The rise and fall of the same successive tides may be obtained by inspection from Table Ix, in 
which the first column at the side contains the time of transit, and the successive columns the 
numbers corresponding to that time, and to the number of days from greatest declination. The 
arrangement of this table is like that already given. 

The numbers for the small ebb-tide a b of Diagram I, or ec d of Diagram II, are first given ; 
then those for small low and large high-water 6b c of Diagram I, and d e of Diagram II; next, 
the large ebb-tide ec d of Diagram I, or a b of Diagram II; and lastly, from the large low- 
water to the small high-water d e of Diagram I, or b ¢ of Diagram II. 


TABLE IX. 


Showing the rise and fall of the several tides corresponding to different hours of transit and days 
from greatest declination of moon at San Francisco. 




























































































































































































Small ebb-tide, or from small high water to small low water. | From small low water to large high water. 
Hours 
si hy Days from maximum declination. Days from maximum declination. 
ransit. 
T | 
0 1 2 3 4 5 6 7 Q 1 2 3 4 5 6 
i < | 
Hour. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. Feet. | Feet. | Feet. | Feet. | Feet. | Feet, | Feet. | Feet. | Feet. Feet. 
0 1.4 1.6 ¥5% 2.1 2.5 3.0 3.7 4.3 3.4 3.4 3.5 3.7 3.9 4.0 4.1 4.3 
1 1.2 1.4 1.5 a79 2.3 2.8 3.5 4.1 3.2 3,2 3.3 3.5 3.7 3.8 3.9 4.h. 
2 1.0 V2 1.3 B At 21 2.6 3.3 1" 3.9 3.0 3.9 3.1 3.3 3.5 3.6 3.7 3.9 
3 0.7 0.9 1.0 1.4 1.8 2.3 3.0 3.6 2 it 207 2.8 3.0 3.2 3.0. 3.4 3.6 
4 0.2 0.4 0.5 9.9 1.3 1.8 2.6 3.1 2.2 2,2 2.3 2.5 2.7 2.8 ZF 3.1 
5 0.0 0.2 0.3 0.7 did 1.6 2.3 2.9 2.0 2.0 pa 3 23 25 2.6 2.7 2.9 
6 0.1 0.1 0.2 0.6 1.0 1.5 2:2 2.8 2 wy 1.9 2.0 2.2 2.4 2.9 2.6 2.8 
4 0.2 0.4 0.5 0.9 1.3 1.8 2.5 3.1 2.2 2.2 2.3 2.5: Z7 2.8 1. 29. 3.1 
8 0.5 0.7 0.8 1.2 1.6 2.1 2.8 3.4 2.5 2.5 2.6 2.8 3.0 3.1 3.2 3.4 
9 0.9 Aa 1.2 1.6 2.0 2.5 3.2 3.8 2.9 2.9 3.0 3.2 3.4 3.5 3.6 3.8 
10 1.2 1.4 1.5 1.9 2.3 2.8 3.5 4.1 3,2 3.2 3.3 3.5 3.7 3.8 3.9 4.1 
11 1.5 pe 1.8 22 2.6 3.1 3.8 4.4 3.5 3.5 3.6 3.8 4.0 4.) 4.2 4.4 
ETOM, «cig. Shale gecesi be sincivelely ba. stesine veee a tond, Diagram t F'XOMBT ccs < beac): bei ce nes) Saino exe seeeaeee pels \-4 nee eal i 
ANd FON. 0000 ccc cecc cece scsccccce eeeeee oes ..c tod, II, ANd fFOMs ccesccccsoreccccccccsoverereevessssesssA WG, 
TABLE 1X—Continued. 
Large ebb-tide, or from large high water to large low water. From Jarge low water to small low water. 
Hours 
ye een ’s Days from maximum declination, Days from maximum declination. 
CE a > LP T 
0 1 2 3 4 5 6 7 
ae 
Hour. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet, | Feet. | Feet. | Feet. | Feet. Feet. Feet. Feet. 
0 7.2 7.0 6.9 6.5 6.1 5.6 4.9 4.3 5.2 5.2 5.1 4.9 4.7 4.6 4.5 4.3 
1 7.0 6.8 6.7 6.3 5.9 5.4 4.7 4.1 5.0 5.0 4.9 4.7 4.5 4.4 4.3 41 
2 6.8 6.6 6.5 6.1 5.7 5.2 4.5 3.9 4.8..| 4.8 4.7 4.5 4.3 4.2 4.1 3.9 
3 _ 6.5 6.3 6.2 5.8 5.4 4.9 4.2 3.6 4.5 4.5 4.4 4.2 4.0 3.9 3.8 3.6 
4 6.0 5.8 5.7 5.3 4.9 4.4 3.7 3,1 4.0 4.0 3.9 3.7 3.5 3.4 3.3 3.1 
5 5.8 5.6 5.5 5.1 4.7 4.2 3.5 2.9 3.8 3.8 3.7 3.5 3.3 3.2 3.1 2.9 
6 5.7 5.5 5.4 5.0 4.6 4,1 3.4 2.8 3.7 3.7 3.6 3.4 3.2 3.1 3.0 2.8 
yf 6.0 5.8 5.7 5.3 4.9 4.4 3.7 3.1 4.0 4.0 3.9 8.7 3.5 3.4 3.3 3.1 
8 6.3 6.1 6.0 5.6°4*° 5.2 4.7 4.0 3.4 4.3 4.3 4.2 4.0 3.8 3.7 3.6 3.4 
9 6.7 6.5 6.4 6.0 5.8 5.1 4.4 3.8 4.7 4.7 4.6 4.4 4.2 4.1 4.0 3.8 
10 7.0 6.8 6.7 6.3 5.9 5.4 4.7 4,1 5.0 5.0 4.9 4.7 4.5 4.4 4.3 4,1 
11 7.3 rey! 7.0 6.6 6.2 5.7 5.0 4.4 5.3 5.3 §.2 5.0 4.8 4.7 4.6 4.4 
f Loe hi) 
From..... bar johios ab poheedpasby ass tip npinibieeiatn.c 20.89 4, pPingree I. From sggergeess pesn cophderiecdvoceesivies cede coveet O tOmaul ey 
Abd fom.is.cb-ts.saudsecou let cease daane seca to b 1 | aia rok eee ae ee ta eccaee B10 aa 0 








Example VII.—Thus in Example VI, the high water of February 7 was found to be 3. 1 feet’ | 
above mean low water. The declination being south, Diagram I applies, and this high water 
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is the small one. ‘To obtain the fall of the next low water, or small low water, we enter Table 
IX with 0h. of moon’s transit, and two days from greatest declination in the first part of the 
table and find 1.7 foot, which will be the difference in height of this high and low water. 
Entering with the same transit and day in the second part, we find 3.5 feet, which is the rise 
of the large high water above the small low water ; the difference between 1.7 foot and 3.5 feet, 
or 1.8 foot, is the difference of height of the two successive high waters. 

It is easy to see how, in this way, the soundings of a chart can be reduced to what they 
would be approximately at all the successive high and low waters. A similar set of tables is in 
preparation for Key West, and some of the other ports on the Gulf of Mexico, where the tides 
are of the same character. 

The tidal observations now in progress on the Pacific will give the means of extending the 
tables to all the principal ports there. 


TIDES OF THE GULF OF MEXICO. 


On the coast of Florida, from Cape Florida round the peninsula to St. Mark’s, the tides are of 
the ordinary kind, but with a daily inequality, which, small at Cape Florida, goes on increasing 
as we proceed westward to the Tortugas. From the Tortugas to St. Mark’s the daily inequality 
is large and sensibly the same, giving the tides a great resemblance to those of the Pacific 
coast, though the rise and fall is much ‘smaller. Between St. Mark’s and St. George’s island, 
(Apalachicola entrance,) the tide changes to the single-day class, ebbing and flowing but once in 
the twenty-four (lunar) hours. At St. George’s island there are two tides a day for three or 
four days, about the time of the moon’s declination being zero. At other times there is but one 
tide a day, with a long stand at high water of from six to nine hours. From Cape St. Blas, 
to and including the mouth of the Mississippi, the single tides are very regular, and the very 
small and irregular double tides appear only for two or three days (and frequently, even, not 
at all) about the time of zero declination of the moon} the stand at high and low water is 
comparatively short, seldom exceeding an hour. 

To the west of the mouth of the Mississippi the double tides reappear. At Isle Derniére 
they are distinct, though a little irregular, for three or four days near the time of moon’s zero 
declination. At all other times the single-day type prevails, the double tides modifying it, 
however, in the shape of a long stand of from six to ten hours at high water. This stand is 
shortest at the time of moon’s greatest declination, sometimes being even reduced to but an 
hour. At Calcasieu the tides are distinctly double, but with a large daily inequality. The rise 
and fall being small, they would often present to the ordinary observer the same appearance as 
at Isle Derniére. At Galveston the double tides are plainly perceptible, though small, for five 
or six days, about the time of moon’s zero of declination. At other times they present the 
single-day type, with the peculiarity that, after standing at high water for a short time, the 
water falls a small distance, and stands again at that height for several hours, then continues 
to fall to low water. Sometimes it falls very slowly for the nine or ten hours following high 
water, and then acquires a more rapid rate to low water. At Aransas Pass and Brazos Santiago, 
the single-day tides prevail. Small irregular double tides are only perceived for two or three 
days at the moon’s zero declination. At other times there is but one high water in the day, with 
a long stand of from six to nine hours, during which time are often small irregular fluctuations, 
or a very slow fall. (See description of type curves, Appendix No. 36.) 

In the following table the rise and fall of tides at the above stations are given. 

The highest high and the lowest low waters occur when the greatest declination of the moon 
happens at full or change; the least tide when the moon’s declination is nothing at the first or 
last quarter. 

The rise and fall being so small, the times and heights are both much influenced by the 
winds, and are thus often rendered quite irregular. 
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TABLE X. 


Rise and fall of tides at several stations in the Gulf of Mexico. 


MEAN RISE AND FALL OF TIDES. 


Ty 











SraTions. ii 

At moon’s | At moon’s 
Mean. greatest least 

declination. | declination. 

fe | 

| Ft. Ft. Ft. 
St. George’s island, Floridas-<..2-5-_.2.- Msg b 1.8 0.6 
Pensacola; hloridacs-..o--eeeee oo ae ee abe 1.0 15 0. 4 
Fort Morgan, Mobile bay, Alabama- ------ 1.0 1.5 0.4 
Cat island, "Mississippi=. 2suceee= ses oan 1.3 1.9 0.6 
Southwest Pass, Louisiana -....-.-------- iba 1.4 0.5 
Isle: Dermiéré wiLonisiana.=2 5-00 22-5 sees 1.4 2.2 0.7 
Entrance to Lake Calcasieu, Louisiana LO, 2.4 d katt 
Galveston #Lexas Soc: JS ee eee eee ose Mea 1.6 0.8 
Aransas Pass, Mexases -o2-se-ea- nee aeeee Hoth 1.8 0.6 
Brazos Santiago, Texas. .o- seers. cles ce os 0.9 1.2 0.5 














The type curves, representing the law of the rise and fall of the tides at the different ports, 
will be found on Sketch No. 38, and a description of them in Appendix No. 36. 


TO DETERMINE THE RISE AND FALL OF THE TIDE FOR ANY GIVEN TIME FROM HIGH OR LOW WATER. 


It is sometimes desirable to know how far the tide will rise in a given time from low water, 
or fall in a given time from high water, or to approximate to the time which has elapsed from 
low or high water, by knowing the rise or fall of the tide in the interval. If the proportion of 
the rise and fall in a given time were the same in the different ports, this would easily be shown 
in a single table, giving the proportional rise and fall, which, by referring to Table I, showing 
the rise and fall of the tide at the port, would give the rise and fall in feet and decimals. The 
proportion, however, is not the same in different ports, nor in the same ports for tides of different 
heights. The following (Table XI) shows the relation between the heights above low water 
for each half hour for New York and for Old Point Comfort, and for spring and neap tides at 
each place. Units express the total rise of high water above low water; and the figures oppo- 
site to each half hour denote the proportional fall of the tide from high water onward to low 
water. For example: -at New York, three hours after high water, a spring tide has fallen six- 
tenths (sixty-hundredths) of the whole fall. Suppose the whole rise and fall of that day to be 
5.4 feet, (Table I;) then three hours after high water, the tide will have fallen 3.24 feet, or 
three feet three inches, nearly. Conversely, if we have observed that a spring tide has fallen 
three feet three inches, we may know that high water has passed about three hours. 
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TABLE XI. 


Giving the height of the tide above low water for every half hour before or after high water, the 
total range being taken as equal to 1. 



























a ] 
ing batora NEW YORK. | OLD POINT COMFORT. 
or after —— 
teh hid Spring tide. | Neap tide. | Spring tide. | Neap tide. 
hem. 
. 0 0 iy ie Ls > 1.00 
0 30 0. 0. 0. 0.98 
i a0 0. 0. 0. 0. 94 
1 30 0. 0. 0. Ser OFse 
2 0 ie 0. 0. 0. 78 
‘ 2 30 0. 0. 0. 0. 68 
3 0 0. 0. 0. 0.57 
3 30 0. 0. 0. 0. 44 
4 0 0. 0. 0. 0. 34 
4 30 0. 0. 0. 0. 22 
5 0 0. 0. 0. 0.13 
5 30 0. 0. 0. 0. 05 
6 0 | OR00 Gat er enacoe ae 0. 03 0.01 
6 30 | OS O000t 7 tisuceacce at 0. 00 0. 00 
| 








- APPENDIX No. 18. 


ieport made to the Superintendent, showing the least water in channel entrances to certain harbors, 
rivers, and anchorages, on the coasts of the United States ; prepared by Lieut. W. D. Whiting, 
and revised by Lieutenants Commanding J. J. Almy and T. A. Craven, U.S. N., assistants in 
the Coast Survey. Tidal data by Assistant L. F'. Pourtales, in charge of Tidal Division. 








EAST WATER IN CHANNEL ld 






































Mean. Spring tides. 
Places. Limits between which depths are |__—_— Authorities. 
given. r 8 . § 
3 E 2 S (From Coast Survey data 
» ft b | when not otherwise 
8 id 8 rH stated.) 
: Feet. | Feet. | Feet. | Feet 
Portland, Maine_........- From Cape Elizabeth to Portland 
LITA eis SS Es ee eg a ee 45 53.8 | 44.5 | 54.4 
*From Portland light to breakwater _| 36 44.8 | 35.5 | 45.4 
From breakwater to end of Munjo ; ; 
Pottin ca desk deiaeteni-is YY | 30 | 38.8 | 29.5 | 39.4 | ¢ 1850, °53, and '54. 
From breakwater to anchorage. - - - - 16 24.8 | 15.5 | 25.4 
Channel way off town and wharves-| 27 36.8 | 26.5 | 36.4 
From Munjoy to railroad bridge----| 19.5 | 28.3 | 19 28.9 | ; 
Portsmouth, N. H.-....-- From Whale’s Back to Fort Consti- | 
tT ONE ME sana oa io She Se mms 42 50.6 | 41.4 | 51.3 | 
From Fort Constitution to the Nar- 1851 
TOW St bee Pte a dete seen vane 51 59.6 | 50.4 | 60.3 ; 
From the Narrows to the city.----- 45 53.6 | 44.4 | 54.3 
Off; thocrwharyes.2<.. 2.20 --25-2-- 63 71.6 |°62.4 | 72.3 
Salem, Mass............. Northern ship channel, between Ba- 
ker’s and Misery islands. -----.--- 52 61.:2.5|,51.3,| 61.9 | 
Southern ship channel, passing Half- 
way Rock, Gooseberry and Eagle 1850 and ’51. 
islands, to the northward, Cat 
island and Coney island to the | 
sonthward..¢-35.. d55.. carb - 28 37.2.| 27.3 | 37.9 } 


® The depth {a channel way varies between 6, and 8} fathoms. 
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LEAST WATER IN CHANNEL WAY. 

















Mean. Spring tides. 
Place. Limits between which depths are Authorities, 
given. : e : 2: 
be o eS o 
eee a 
es = E 
ee 
fai aii = as = 
Feet. | Feet. | Feet. | Feet. ; 
Salom- Mass. 2... --ceceee Inside of Salem Neck-_......-----.- 19 28.2 | 18.3 | 28.9 1850 and ’Al. 
Boston; Mass-2- cco scee es Main ship channel, between Lovel’s 
and Gallop’ssisland.—.. 2.2. —. 28.5 | 38.5 | 27.8 | 39.1 | 
Broad sound, south channel _--..-- 19.5 |-29.5 | 18.8 |} 30.1 
President’s Roads, anchorage --..-- 31.5 | 41.5 | 30.8 | 42.1 | $1846, 47, 48, and ’53. 
Main ship channel, between Govern- 
or’s island and Castle island--.-.. 18 28 17.3 | 28.6 |, 
Narragansett bay to Pru- | Entering with Boston Neck on port 
dence island. hand, Beavertail and Dutch island 


lights on starboard hand, passing 


























between Canonicut Point and 
Hope island! sa soto ea 25 28.9 | 24.6 | 29.2 | Com. Wadsworth, 1832. 
Entering with Beavertail light on 
the port, and Castle Hill on star- 
board hand, up to Goat island....| 60 63.9 | 59.6 | 64.2 
Anchorage, southward and west- 
ward of Goat island-...---..--- 33 Be-9 ||. $2.61 siege 
Abreast of wharves, inside of Goat 
sland Nouns ave cla sae oe oat oss 21 24.9 | 20.6 | 25.2 
From Newport harbor, inside of Gull 1848 
Rocks, to Prudence island....-.-- 31 34.9 | 30.6 | 35.2 . 
To, Mount Hope bay-..--+---2----- 42 45.9 | 41.6 | 46.2 
To Mount Hope bay, with Cormorant 
Rock, Sachuest Point on port, and 
Saughkonnet Point on starboard 
Matsa. fae ote oe ae ale aie we oie 20 23.9 | 19.6 | 24.2 
New orkeec coc ees cee Gedney-s:channél-—_ ae eben 3 - <= 24 28.8 | 23.6 | 29.1 |) 
Norbichannel cose nce te eee cee 22 2653 i021. 6 e2cced! 
South.ehantiel -.s28552 0, .-...-=.< 22.5 | 27.3 | 22.1 | 27.6 
Main ship channel, passing Sandy From 1835 to 1853, inclu- 
Hook to 8. W. Spit buoy--------- 31 35.8 | 30.6 | 36.1 } sive. 
Main ship channel, after passing S. W. | 
Spit buoy on N.E. course, one 
mile up the bay for New York-.-.-| 22 26.8 | 21.6 | 27.1 
Delaware bay -.----.----- *Main ship channel, passing Delaware 
btregkwoatere eee. ce a oe 61 64.5 | 60.4 | 64.9 
Off Brandywine light-house-------- 43 46.5 | 42.4 | 46,9 
Main ship channel, passing False 
Liston’s tree, to abreast of Bom- 
bay (Hook lights. ..3464.~---<-= 27.5 |.33.4 |. 27.3 |.34.2 | | 
Blake’s channel, along Flogger 
shod) -..ogs2ateee sooo bl eee 13.5 | 19.4 | 13.3 | 20.2 
Blake’s channel, passing Mahon ! 
waver light... “25... sshe 5 -- ces 13.5 | 19.4 | 13.3 | 20.2 
Main ship channel, approaching Lis- 
ton’s Pointe So2 5. 52034 ---caelad 25.9 | 19.8 | 26.7 
Delaware river-.--------- Main ship channel, up to Reedy From 1840 to.1844, inclu- 
iblaudt-22 5 Soda. $ See oon 20. |.26 19.6 | 26.3 sive. 
Main ship channel, opposite Reedy 
island light-house---.....----.- 24.5 | 30.5 | 24.1 | 30.8 
Opposite Delaware city....--...-.- 30 36 29.6 | 36.3 
Up to Christiana Creek light--..... 20.5 | 27 20.3 | 27.2 
Up to Marcus Hook........---..-4 20.5 | 27 20.3 | 27.2 
Opposite:Chester </..-.--L.-..... 24.5 | 30.7 | 24.4 | 31.2 
Bariott Hoprisland $=. . ..% .. Seto 18.5 |. 24.7 | 18.4 |.2562 
Between Greenwich Point and Glou- 
COSter CODD te tcois - one tees o lt 1.5 |:37.5 |.31.4 | 38. 2 
From Greenwich Point up to Phila- 
Golphisie? 2 Faso. =e Jot - 22 ne, 21.5 | 27.5 |.21.4 | 28.2 


* Soundings varying between 10-and 15 fathoms. 
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LEAST WATER IN CHANNEL WAY. 














* Subject to frequent changes. 


— 
Mean. 
Places. Limits between which depths are 
given. . ie 
o 
ties 
e E 
7 ‘ E “tb 
A | 8 
Feet. | Feet. 
Chesapeake bay -....----- From capes at entrance to Hampton 
Tata Oe ae Se ee Se ee 30 $2.5 
Anchorage in Hampton Roads------ 59 61.5 
From Hampton Roads to Sewall’s 
Pee) sat ee. SON genes 25 27.5 
South of Sewall’s Point, (one mile 
” Me anialit)2 28th .. 88. beans 4 23.5 
Wie wouNoriolk 6.0... SU teases. 23 25.5 
Elizabeth river, Va...-..-- Between Norfolk and navy yard.-.-| 25.5 | 28 
Hatteras inlet, N. C.--.-.-- Over northern bar -:..2.22.......- 12.5 | 14.5 
Oversouthérn bar fs... #8223222. 12.5 | 14.5 
Over northern bar -2....i2--.2---- 12 14 
Orerroutnerm bar sf.) .. HB. 0s5=5 5 > 14 16 
Ocracoke inlet ...--...-.- Overspare Sue 2) SOR. eee eee. = NOgia elon lL 
oe Entrance to channel --..-.----L.-- 15.5 | 18.3 
Seeer ---..-.-.-....- NEW: ilot Wars. 26 2) Ses: . 7 11.5 
*Main ship channel, Cape Fear river.| 8 12.5 
lesbern Tiss oe es. One Leesa s = 8 12.5 
Wieser IoAate 2-2 i ee ts 10 14.5 
Georgetown, 8. C...-..--- Entrance to Winyah bay, East and 
Serithetst Pass 4% -). 27-2 2222-2 10.8 
Anchorage inside of North island. ..| 27 30. 8 
‘ Up to Georgetown’: .. 2. 9.225655 9 12. 6 
Charleston, 8. C---------- NING bare 22 ope a 11 16.3 
, North chanthel’ 4 e225 2.32 L222 55- 10 15.3 
Maffiitt’s channel’¢¢... 22 oes. 7 12:3 
Maffitt’s ¢hannel’ 2:2... 222 cc65 11.5 | 16.8 
@oren Edisto ........2... Over bar at entrance....---------- 13 18.8 
eval -.........¢26' Channel up to Northeast branch..--| 19 26 
Sduth chainiiel!.2 2... 2.4 2b. 258% 19 26 
Southeast channel -.......-2-2es- 20 27 
Hgsticharnel’ 2 S32... Ay. ese sc5 17 24 
Tybee entrance. ...-....-- Bar near Tybee island_.-..-..s22: 19 26 
Tybee ROndse J. Foe! SMA eos 2 31 38 
ee Channel up to city, (Wrecks and 
Garden Bank.) -.........s.eae% 17.5 
mon 6.............. Over bar at entrance_...-5..------ 17 23. 1 
Entrance’to sound 2... 2.2. -iss.s-s 38 44,1 
Turtle river, up to Blythe island_...| 21 27.1 
Doboy bar and inlet. ..-.-- Entrance ever bar -....--.-------- 15. 6 |. 22.1 
Anchorage in sound_-.../...-. =.--- 24 30. 6 
muemary § Yiver.......... On pars oe, eee SOR he a tt 14 19.9 
Channel up to St. Mary’s.-.----.-- 19 24.9 
St. John’s river, Fla.....- Over bar at entrance....-.-------. 7 11.6 
Channel passing up towards Jack- 
ROMVi Geet ween some sea ees 23 25.1 
ti! .......--....-- Main ship channel to middle buoy 
: Onshoals’ Sees eat. - 2 see 27 28.4 
From shoals to anchorage..--.-.--- 30 31.4 
East channel, entering...--------- 30 31.4 
On course N.N.W.3W., (light on 
O’Hara’s observatory,) and pass- 
ing between shoals...----------- 28 29.4 
From 14 feet shoals to anchorage....| 30 31.4 
At anchorav6 .... -fenagec= anaes 27 28, 4 
Rock Key channels.----ceescsceas 20 21.4 
Sand Key channel... --s2ss2-"3-2- 27 28.4 
West: channel . *> sao 2522- sees eae 30 31.4 
Northwest channel, up to abreast 
NN. WiUGhbs =o. on cheee ween oan 15 16.4 


Spring tides. 


| Low water. 


i 
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Authorities. 


1852, 753, and ’54. 


1850. 
1850. 
1852. 
1852. 
1852. 
1854. 


t 1851, ’62, and ’53. 
t 1856. 


1851, 52, and ’53. 


1850. 


1855. 
1856. 
Des Barres, 1777, 
1855. 
1856. 
1855. 


1851 and 752. 


Captain Gilmer, U §. En- 
gineers.—1856. 


1855 and ’56. 


1855. 


Captain Mackay, U. 8. 
Top. Engrs. and Coast 
Survey.—1856. . 


1855. 


1850 and ’51. 


eH Senn eer een eee ee 
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APPENDIX No. 18—Continued. 






LEAST WATER IN CHANNEL WAY. 








































* 
Mean. Spring tides. 
Places. Limits between which depths are Authorities. 
given. : 5 : Hi 
a a ae ae: 
* 3 2 3 
5 F E E 
pe |e | E |S 
aie i A |e : 
Feet Feet. | Feet. | Feet. 
ISOVENVGRbs co ooo sane eso = Ove .thwest channel bar-.-..--- 11 12.4 | 10.7 | 13 
“hc OES ha, a ee Northwest channel .-.......------ 45 46.2 | 44.8 | 46.4 | | 1850 and ’51. 
Southwest channel........-....--- 54 565.2 | 63.8 | 55.4 
Kast chantele sc S2> a2ce ee eee 45 46.2 | 44.8 | 46.4 
Anchorage at Garden key ~ -------- 30 31.2 | 29.8 | 31.4 | 1854. 
Cedar’ keys\..~.%,6-4404=¢ Ohanmel 22252555 a6 8e. ae 10 12.5 | 9.7 | 12.6 | 1854. 
Sty Marks. 22 seseras eee oe Oversbarie. coos seen ce en eee 11 13.2 | 10.6 | 13.5 
Channel at middle buoy.-.-.---.-- 12 14.2 | 11.6 | 14.5 1852. 
Up'to Fort 8t. Mark’s'.222...--2ce 7 9.2}. 6.67) 9.6 
Apalachicolaf......-....- Channel S28 S25 32 Bee eee 12.5 | 13.6 | 12.2 | 14 
Pensacolat .22232.cs54 {| Over*bar, channel=_.. 225.2 0222.is 21.5 | 22.5 | 22.2 | 22.7 | | Col. Kearney, U.8 topo- 
From bar to navy yard_....--....- 28 29 27.7 | 29.2 graphical engineers. 
From navy yard to city -----.....- 31 32 30.7 | 32.2 1822. 
“Off wharf at Pensacola...........- 20 21 L9uTen2 Taz 
Mobile bay and river}----- Over-outer’ bare 2224-0 eaole ee oee 21 22 20.7 | 22.2 He04 
u Main ship channel to Fort Morgan-.| 36 37 35.7 | 37.2 From 1847 to ’52, inclu- 
To the upper fleet [fo Soe. 12 13 LL Tol ee pap 
Ship Island harbort ....-- Channel 2) oS. Oo 2 cae ecweeakd 19 20.3 | 18.7 | 20.6 
Northwest channel --.-.--------.- 19.5 | 20.8 | 19.2 | 21.1 | }1848. 
Anchorage, Man-of-war harbor ---.- 18 19.3 | 17.7 | 19.6 
Cat Island harborf ------- Ship channel s2.--<5-coueceseeeoe 16 Ls'32) ADA a 
South Passo oo e ee etree toe tee URES 14 15.3 | 13.7 | 15.6 | +1848. 
Shell Bank channel-....-..-.....- 15.2 | 16.5 | 14.9 | 16.8 
Mississippi deltay..-.----- Pass a Loutre, north channel -....- 9..5. 4.10.6 (29953) LOT 1851 
South channel 2-05 -.--s--sescece 12 13.1 | 11.8 | 13.2 f : 
Northeast Passt........-- Over bar, north entrance.-....-.-- 9.5 |-10..6-|) 9.63%) LOKT4) F851, 
Over bar, south entrance......---- 9 10: Lose 82'S 1] LOS 2a So is 
Southeast Passt.......--- Hnterine= -cs doco suceecreaecces 10 11.0) \te$08 4 za Soe 
South Pasty So-sccsune sos Channels: o.0-tccerk<-cseae tenes 8 9.1} 7.8) 9.2 | 1852. 
Southwest Passt.-----.--- Channel - 2o° 22 J-Sc-na scan seen wee 13 14.1 | 12.8 | 14.2 | 1852. 
Barataria bay} ----------- Over bar, outside of Grand Pass..-.| 7.5 | 8.7 | 7.2] 8.9 
Grand passage, to, Independence 1852. 
aglond fete ok as aa eee: 15 16.2 | 14.7 | 16.4 
Derniére or Last islandy.--| Channel inside and north of Ship 
Island shoal light-ship.....-.---- 27 28. 26.7 | 28.8 
Channel north of Ship shoal, one 1853 
mile from beach of Derniére * 
island see foe See ee oo eee ee 14 15.4 | 13.7 | 15.8 
Banine Passy22. S702 Sosc2. Across the bars. 2250 Soe akan oe 4.65 1.09 7.2) 9.38 | 1853. 
Galveston bayt-.--------- Galveston bayu-225----a2- aseceee 12 UB31 Ll | 18433) T8532 
Aransas Pass{...--------- AYansas Pass. o- see -b socom eee a 9 10.1 | 8.7 | 10.5 | 1853. 
Maasrendey so 5a esa Rio Grande st 3. 2si Lo tecseees au 4 4.9] 3.8] 5 1853. 








* Varying between 20 and 24 feet water. 
+ The highest tides occur at the moon’s greatest declination, and are applied in the column headed ‘‘ Spring tides.’’ 
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LEAST WATER IN CHANNEL WAY. 





Mean, lowest of Spring tides, low- | Spring tides, low- 























day. | estof day. est of day. 
Mean. Moon’s greatest 
Places. Limits between which depths declination. Date. 
are given. 
Hi 3 ei 5 ra 8 
3 = 3 3 3 . 
E i E ‘3 e - 
Brita, tind ake % E Sh 
4 B osaalls i 4 a 
Feet. Feet. | Feet. Feet. Feet. Feet. 
San Diego bay -....-.- PIMLTANCH LS soiSk os Sse ae FG 27.4 |. 31.5 / 26.8 a2. 26.3 31.4 1851. 
Monterey harbor ----- I EES SS EA 30 33. 9 29.5 34, 2 28.9 33.8 1852. 
San Francisco harbor-.| On the bar_._..--.-.--.----- 3s 37 Vy soe 6 37.4 31.9 36.7 1855 
IAT: Dest: WHATYVCS,24 si6ossec5-e 20 24 \ 19.6 24.4 18.9 23.7 : 
Humboldt bay ---_... Main channel _-_.. .------_-- 20 | 24.7 | 19.3 25.3 18.7 25.1 1851. 
Columbia river......- North channel to Baker’s bay--| 24 30.5 23.4 30.9 Voy WY 3 30. 6 1852 
“Entrance into south channel ..| 19 25.6) 18.4 «| 2059 Et 25. 6 t i 
Shoalwater bay .-..-- North channel _-..-. ---_---- 22.5 29 IZING td 29.5 20.9 29 1853 
South channel: 4. . Ju. --.2.. 25 31.5 -|5 -B4el 32 23,4 31.5 } 
False Dungeness -...- Harbor anchorage...--------- 54 | 60 bie ala oti lhe doesn Wade nae dso he hae 1853, 
Summa © SILL) itt oo 60 , 67 [J Ace pit LOsHOL IE 2AIL OL ob 1855, 
| 





% Twenty-one feet may be carried in at mean low water, by keeping a little northward and westward, nearer the breakers 
of the middle sands, and, at the turn, hauling up for Cape Disappointment. 


APPENDIX No. 19. 


REPORTS OF THE CHIEFS OF DIVISIONS TO CAPTAIN H. W. BENHAM, CORPS OF ENGINEERS, ASSISTANT 
IN CHARGE OF THE OFFICE, SHOWING THE DETAILS OF WORK EXECUTED IN EACH DIVISION. 


Report of Assistant Charles A. Schott, in charge of the Computing Division. 


Coast Survey Orricse, October 1, 1856. 


In conformity with the regulations of the Survey, I herewith respectfully submit the annual 

report on the result of the labors of the several computers for the year ending October 1, 1856. 
_ The charge of the division has continued as heretofore, Assistant J. E. Hilgard acting only 
for a few weeks, while I was engaged on field duty. During the first half of the year the num- 
ber of computers was the same as in the year previous, but was afterwards diminished by the 
transfer of Mr. Toomer to a field party. The force employed proved sufficient, although to one 
branch of discussions a greater expanse has been given than was at first thought necessary. 

The general organization in regard to the distribution of the work remains the same as in 
former years, the system at present in use having continued to be as efficient as it is economical. 
The work for the publication of records and results has been assisted, as far as could be done, 
by this division, and the general directions have been followed as close as cireumstances would 
permit. 

The nature and amount of work done will be seen by referring to the following detailed state- 
ment of the occupation of each computer : 

Besides conducting the operations of the division for nearly the whole of the year, I was 
engaged on field duty for five weeks, determining the three magnetic elements at 17 stations 
in Section III; in which operations I was aided by Mr. J. L. Tilghman. Instrumental con- 
stants were determined at Washington before taking the field in August, and resumed, 

18 cs 
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in September, after my return. The principal reports and special discussions made by myself 
are as follows: 

A discussion, supplementary to my former paper, on the secular change of magnetic decli- 
nation on the Atlantic Coast, including the results of last year’s magnetic observations; a 
report on the geodetic connection of Sections III and IV; a paper on the eastwardly tendency of 
the Gulf Stream; a collection of least square formule, as applied to geodesy; a collection of all 
the magnetic term-day observations of the survey; a discussion of the station error in latitudes, 
as resulting from-a comparison of the astronomical and geodetic latitudes, in Sections I, II, and 
III; a report on the chronometric longitude of Deer and Hurricane islands ; a discussion of the 
secular variation of the magnetic inclination in the Northeastern States, and a similar discussion 
for the Western Coast ; also, a discussion of the secular change of the declination for the same 
coast ; reports on certain astronomical azimuths in Sections I and III; on the chronometric 
longitude of Allston, 8. C.; and a discussion of the position error of the 24-inch theodolite, with 
special reference to azimuth observations. The Coast Survey Scientific bibliographical Index 
was increased by 907 extracts and translations of titles, selected from 364 volumes. 

Mr. Eugene Nulty completed the reduction of the latitude of Yard station, Section II, 1854; 
made a second reduction of the magnetic declination dip and intensity of the sixteen stations occu- 
pied last year, in Sections I, II, and II1; completed the computation of the azimuth and lati- 
tude of Mount Harris, Section I, 1855; reduced the azimuth of Santa Cruz, Section X, 1854; 
completed the reduction of the Hast Base azimuth, Section IX, 1853; and the reduction of 
Mount Ragged azimuth, Section I, 1854. Mr. Nulty also deduced the results of the latitude of 
Fernandina Station, Section VI, and of Montgomery, Section VIII. Mount Harris (1855) must 
be considered as a triple station, and Ragged Mount (1854) as a double station, Mr. Nulty deter- 


mining the astronomical latitude as resulting from each instrument and observer. The above © 


computations generally include the reductions of the corresponding observations for time. 

Assistant Theodore W. Werner completed the reduction of Assistant Gilbert’s triangulation 
in Texas, 1855, and of Lieutenant Totten’s and Sub-Assistant Rockwell’s on Florida keys, 
1855. Mr. Werner computed the latitude, longitude, and azimuth of the geodetic stations on 
Rappahannock river, including triangle side reductions, and made out a least square abstract of 
horizontal angles at Hill, 1850, and Mount Harris, 1855; solving the normal equations and 
bringing out final results; reduced the Admiralty Inlet triangulation, Section XI, 1855; recom- 
puted the Canal de Haro and Rosario Strait triangulation, and computed the additional part of 
1854. He also established and solved the normal equations of horizontal angles at Ragged 
Mount, 1854; extended the projection tables for special use for Assistant Hilgard; assisted the 
trigonometrical operations near New York by computing the L, M, Z, of positions determined 
by Assistant Blunt; reduced the triangulation near the mouth of York river, Section III, 1855; 
and nearly completed the second reduction of the astronomical latitude of Humboldt, Section X, 
1854, inclusive of the transit observations. 

Mr. James Main completed the reduction of the magnetic intensity at the stations occupied 
in 1855; assisted Mr. Hilgard, by preparing forms, and otherwise, for the publication of results ; 
revised the astronomical azimuths of the stations Agamenticus, Sebattis, Mount Harris, Marriott, 
‘Webb, Cape Florida, Sand key, and Breach inlet; computed the azimuth of Causten, Section 
III; revised the first and second reduction of my magnetic results of 1855, in Sections I, II, 
and III; made a second computation of the chronometric longitude of Deer and Hurricane 
islands ; a second reduction of the magnetic observations at Mount Harris, Ragged Mount, 
Camden, Yard, Savannah, Tybee, and Neé-ah bay, and completed the general revision of mag- 
netic results at all the Coast Survey stations. He also revised Professor Locke’s and Professor 
Renwick’s magnetic intensities, under Assistant Hilgard’s special direction; made good progress 
in putting some astronomical formule in proper shape for the Superintendent’s table, and per- 
formed some miscellaneous computations. 
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‘Mr. G. Rumpf was engaged on the revision of the reduction of triangulations, and inserting the 
results in the proper registers; principally supplied the information asked for by the office or field 
parties ; and prepared the annual geodetic statistics and tables of geographical positions. He 
completed the reduction of vertical angles about Casco bay, Section I, 1850-’52—’54, and the 
abstract of angles of the primary stations near the mouth of Chesapeake bay; computed a second 
set of rectangular co-ordinates for the mouth of the Rio Grande; computed in part the reduction of 
some vertical angles in Section 1; determined the elevations of stations between San Francisco and 
Monterey bay, (occupied by Assistant Cutts in 1852-’54~’55;) assisted in the discussion of the 
position error of the twenty-four inch theodolite ; reduced the horizontal angles at Webb, Soper, 
and Hill stations, 1850; and completed the reduction of the St. Andrew’s bay triangulation, 
begun by Mr. Toomer. Mr. Rumpf also reduced the Romerly Marshes triangulation, and 
Assistant Farley’s triangulation on James river, as far as practicable; computed Sub-Assistant 
McCorkle’s triangulations of St. Mark’s and Apalachicola, Section VII; assisted Mr. Hilgard 
in the reduction of his triangulation, Section VIIL; made a second computation of the Deer 
island azimuth ; performed some miscellaneous computations, and instructed, for some time, in 
office methods, Messrs. Gillis and Hough, temporarily attached to the division. 

Mr. John Wiessner reduced the transits observed at Deer and Hurricane islands, and deter- 
mined the longitude of the same, (1854 and 1855 ;) assisted Mr. Hilgard in the reduction of his 
triangulation in Section VIII, 1855; aided in the computation for the secular change of the 
magnetic declination; prepared some tables for the General Land Office, relative to the Florida 
keys ; made a second reduction of the Currituck Sound triangulation, (joining Sections III and 
IV;) deduced the chronometric longitude of Allston, 8. C., including the transit observations at 
Charleston; made a reduction of the horizontal angles at Webb and Soper stations (1850) by the 
method of least squares, with special reference to the publication of results; made the check 
computation of the latitudes of Cape Disappointment and Point Pinos, and nearly completed the 
latitude reduction of Ewing harbor. He performed, besides, some miscellaneous calculations. 

Mr. J. H. Toomer completed the first reduction of the triangulation of the Rappahannock 
river, and assisted in the preparation of the list of geographical positions for the report of 
1855; computed the geographical positions of Assistant Gilbert’s triangulation in Section IX ; 
reduced the triangles joining James and Appomattox rivers, Section III; reduced the triangu- 
lation of the Santa Barbara channel, Section X, and computed rectangular co-ordinates for the 
same; reduced the Ballenas bay (tertiary) triangulation, Section X ; made the second reduction 
of the Chandeleur island triangulation, 1855, Section VIII; and had made satisfactory progress 
with the reduction of the St. Andrew’s triangulation, Section VII, 1854 and 1855, when he was 
detached from the division for field duty. His services had been very acceptable in the 
division. . 

Mr. J. E. Blankenship assisted Mr. Hilgard in the discussion of magnetic declinations and 
isogonic lines; aided in the preparation of the magnetic term-day observations for publication ; 
and also in the list of geographical positions for the report of 1855. He extended the projection 
tables under Mr. Hilgard’s direction, and assisted me on the computations for the secular change 
of the magnetic dip. He reduced mean to apparent places of stars, preparatory to the second 
reduction of the latitudes on the Western Coast, for stations Cape Disappointment and Presidio ; 
and since May last, assisted Mr. Hilgard on the reduction of magnetic data relating to the 
isogonic, isoclinal, and isodynamical lines. 

Mr. John T. Hoover performed the clerical duties of the division with the same attention as 
in former years, and rendered much assistance in the preparation of copies of mathematical 
papers for the Superintendent’s report of 1855. He has completed a duplicate of my last year’s 
magnetic record; assisted also in the computation of geographical positions near New York ; 
prepared fair copies of various papers containing formule, methods, and examples; and con- 
structed some large wall diagrams relating to latitude and magnetic discussions. ‘ His services 
at the magnetic observatory in the Smithsonian grounds are noticed elsewhere. 
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Mr. Samuel Walker was assigned for temporary duty to the computing division, October 18 ; 
and made some comparisons and conversions of measures, assisted in proof-reading, and reduced 
mean to apparent places of stars, preparatory to the second reduction of the Western Coast lati- 
tude, completing for that purpose the stations Point Conception and Point Pinos. He was 
transferred to Sub-Assistant Mitchell’s party on the 12th of December. 

Mr. J. L. Tilghman reported on the 23d of October for temporary duty, and had made some 
progress in the study of office methods when he was assigned to field duty. He rejoined the 
division June 9, and served in my magnetic party as aid, in August. He assisted also in copy- 
ing some magnetic papers. 

Mr. 8. J. Hough reported for temporary duty, June 20, and reduced the observations of Sub- 
Assistants Rockwell and Sullivan on the Florida reef triangulation, 1855 and 1856. After 
duplicating the record of this triangulation, he was detached, about the last of July. 

The observations on magnetic term-days, from November to May, inclusive, were attended to 
by Messrs. Hoover, Main, Rumpf, Blankenship, and Wiessner. Additional copying required 
for field parties was done by R. Freeman. The current computations at the office relative to 
geodetic, magnetic, and astronomical work have thus been kept up with the field operations, 
and the magnetic discussions especially have been as far advanced as the observations permitted. 
All calls on the division have met with prompt attention. 


Report of Assistant L. F'. Pourtales, in charge of the Tidal Division. 


Coast Survey Orrice, October 1, 1856. 


I submit herewith my report on the occupation of the computers in this division during the 
past year, being a recapitulation of the reports addressed to you monthly. 

Mr. R. 8. Avery has made'a discussion of the tides of Boston, and deduced from it tables for 
the prediction of tides. He has also devoted some time to attempts at simplification of the 
formule: used, and of the method of solving them. 

Mr. J. Kincheloe discussed the daily inequality of the Boston tides. He also made similar 
computations for San Diego, after having previously revised the reductions of the whole series. 
He computed the daily inequality for several stations on the Western Coast; decomposed the 
tides of Fort Steilacoom, Washington Territory; discussed the tides of St. John’s river, Florida; 
and made various other minor computations. 

Mr. C. Fendall reduced the series of simultaneous tides observed on the Western Coast in 1855; 
decomposed their curves of observations, and compared the resulting diurnal and semi-diurnal 
tides. He made a graphical decomposition of the curve of observation for a whole year at San 
Francisco, and assisted in the discussion of the results. He also decomposed the observations at 
several of the stations in the Gulf of Mexico, to be used by the Superintendent in the preparation 
of a paper on the co-tidal lines of that sea. The diagrams for that paper and various tables 
relating to it were prepared by Mr. Fendall. Various minor computations and plottings were 
also made by him in the course of the year. 


Mr. J. Downes joined the division in December; and, after having made himself familiar 


with the ordinary modes of reduction, he computed the theoretical lunitidal intervals of the 
diurnal tides of San Francisco by Airy’s formule. He then made computations for the paper 
on the co-tidal lines of the Gulf of Mexico, prepared by the Superintendent, and read before 
the American Association for the Advancement of Science. Mr. Downes is now engaged, under 
Mr. Hilgard’s directions, in the preparation of records for publication. 

Mr. G. C. Blanchard made the ordinary first and second reductions of the current tidal obser- 
vations; and also copies of sailing directions for the office. After Mr. Evans’ departure for 


“_ 
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the field, he read off the records of the self-registering tide-gauges, and has continued the usual 
copying of correspondence, reports, &c., for the division. 

Mr. R. E. Evans read off and reduced the tidal observations from self-registering tide-gauges 
until May 30, when he was detached, and reported to Assistant G. W. Dean for field duty. 

Mr. R. T. Bassett was attached to the division from the 6th of November to the 1st of June, 
and made ordinary first and second reductions—chiefly of Western Coast tides. He prepared 
- tables of transit of the moon, and duplicated some records of observations. 

Occasional help was also rendered, chiefly in the way of plottings and graphical decomposi- 
tions by Messrs. 8. Walker and W. G. Williams, attached to Sub-Assistant Mitchell’s party. 

The meteorological observations made at the permanent stations on the Western Coast were 
reduced and tabulated by Mr. Thomas. 


Report of Lieut. J. C. Tidball, U. S. A., t% charge of the Drawing Division. 


: Coast Survey Orrice, November 1, 1856. 

Since the date of last report, this division has remained under my charge, in the duties of 
which I have been assisted by Mr. G. A. Porterfield. 

Such changes as have taken place in the organization of the division will appear in the details 
of this report, and I respectfully refer to the ‘‘ List of maps and sketches completed or in 
progress,’ for the yearly advancement. 

The following is a statement of the work executed by draughtsmen : 

Assistant W. M. C. Fairfax has been eusecen upon the reduction of topography of San Fran- 
cisco entrance, ¢yho0 ; Patapsco bi sviov; Cape Cod bay, sptya; the topography and hydrog- 
raphy of Eastern series No. 3, sstoa; projections for fine reductions; projections on copper; 
verifications and examinations. 

Assistant M. J. McClery made additions to the Congress BBs rets007; &@ Sketch of Boston 
harbor, s>¢5a7; completed the topography of Biloxi bay, z5457; and has been engaged upon 
the topography of the general soak i from Cape Ann to Point Judith, ggpay3 and coast- 





_ Mr. Joseph Welch has continued Spel) the topography of Massachusetts bay, syi57; and 
made additions to the topography of Boston harbor, z5h5>. 

Mr. J. J. Ricketts has completed the reduction of hydrography from the lower sheet of Cape 
Fear river, +5457; San Francisco entrance, 5455; and has been employed upon the hydrography 
of Savannah river, ;54,,; general coast-chart from Cape Ann to Point Judith, gos5o73 and 
verifications of hydrographic reductions. 

Mr. A. Boschke has been employed upon the maps of New York bay and harbor, for the 
Commissioners, and on projects. During the greater part of the year he has been detached 
from the office on that special duty. 

Mr. a D. Williams has been engaged open the reduction of topography of Plymouth sk ha 


hy and erence of Romerly marshes, rotor; Sea-coast of virgata ee 
additions to the chart of the Gulf Stream, ;55}o073; Charleston bar, comparative chart, ;54573 
additions to Georgetown harbor and Winyah bay, z,i57; compilation of the map of Central 
America, =;54557, for the Committee on Foreign Relations, United States Senate; and on mis- 
cellaneous drawings, projections and verifications. 

Mr. A. Balbach was on duty in the office from the 8th of February till the 25th of June, 
when he rejoined the party of Lieut. Comg. Craven. During that time he was employed on the 
reduction of hydrography of Florida reefs, syg5yy and sy}5y; and on miscellaneous hydro- 
graphic work, verifications and examinations. 


“7 


aft 
Mr. A. Lindenkohl completed the Micke ty of Savannah river, +5455}; and has drawn maps © 
of magnetic cpomeedaert Nos. 1 and 2, ssahoay7}; isogonic lines, +:ay 50075; additions to the 
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Congress map, ;xo3007; diagram map of the United States, eobv00 sketch of Port Ludlow, — 
FoVOT ; map of Anacapa and east end of Santa Cruz island, 54553; comparative chart of Hudson 


river, between Albany and New Baltimore, ;;4;,3; verifications; additions to progress sketches ; 

projections on copper; projections for field parties; and projections for the Light-House map, 
1 

500000" 

Mr. J. R. Key has been employed upon the map of New York bay and harbor, for Commis- 
sioners, sg¢y73 Cape Fear river, lower sheet, 35455; coast of Massachusetts, No. 1, syg5033 
Hudson river, lower sheet, s5}55; Annis Squam and Ipswich harbors, ,;457; and miscellaneous 
drawings. 

Mr. W. T. Martin has completed the topography of St. Andrew’s bay, zphoy; sketch of 
Legaré anchorage, 5457; and has been employed upon the upper sheet of James river, z>ho73 
Rappahannock river, Nos. 3 and 4, 35455; and on progress sketches. 

Mr. W. P. Schultz has reduced the lower sheet of St. John’s river, =;45,; sketch of Port 
parry sotbaa 3 New Dungeness, 75455; and has been employed upon the Light-House map, 
sovour ; Shore-line measurements, progress sketches, projections, and miscellaneous work. 

Mr. A. E. Hartman joined the office on the 2d of J une, and has been engaged upon projects. 

Mr. P. Witzel joined the office on the 14th of August, and has been employed upon the Light- 
House map and progress sketches. 

Mr. F. Fairfax has reduced the topography of Cape Fear river, upper sheet, s;4,,; drawn 
maps illustrating physical geography of the Western Coast, and has been engaged upon the sheet 
of eee marshes, +>}57; and the topography of the two upper sheets of Rappahannock 





river, sods: 

Mr. W. Fairfax entered the office upon trial on the 22d of October, 1855, and continued 
until the 1st of January, when he was permanently engaged. He has been employed upon 
Sandy Hook changes, z5}553; Tampa bay, z;j557; Romerly marshes, roto} and shore-line 
measurements ; and has reduced Port Royal entrance and Beaufort river, ¢515>. 

Mr. F. D. Stuart, on contract, has been engaged on the hydrography of Mississippi sound, 
No. 2, sa¢aa7; Muskeget channel, ;51,,5; and has completed the hydrography of St. Andrew’s j 
bay, zotoa, and Cape Fear river, upper sheet, +5455. 

Mr. F. Stout was temporarily employed in the division, from the 8th of December until the 
Ist of July, during which time he was engaged upon Albemarle sound, z5,5573; Maffitt’s 
channel, 3355; Gulf of Mexico, s:5}555; Galveston bay, z5j5753; Shoalwater bay, gp4553 
and Bellingham bay, 35457. 

Mr. A. Schoepf, on contract, has reduced the seacoast of Alabama and Mississippi, rovooo > 
seacoast of Virginia, south of Cape Henry, zoo so; and made additions to Galveston bay, sy5a455- 

Mr. L. Daser, on contract, has made projections for field parties, and verified and corrected 
seacoast of Alabama and arise DBE suv 

Mr. R. L. Eastman was temporarily employed in the office, from the 17th of December until 
the 10th of May, principally upon progress sketches. 

Artificer J. A. Campbell has been continued upon tracings, and in Sse Ss of the Thiscellatioous 
maps. 

Messrs. B. Hooe, H. McCormick, and 8. B. Linton, have been employed on tracings, 

The following papers prepared in this division for the Superintendent’s report of 1856, are 
respectfully submitted herewith : 

A. List of maps and sketches completed, or in progress, during the year ending November 1, 

1856. 

B. List of information furnished by the Coast Survey, under authority of the Treasury 
Department. (Appendix No. 5.) 

O. List of capes, headlands, islands, harbors, and anchorages surveyed on the Western 
Coast. (Appendix No. 6.) 
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List of maps and sketches completed, or in progress, during the year ending November 1, 1856, 
arranged in order of sections. 








Name. 


Sxcrion I.—Coast of Maine, New Hampshire, Massachu- 
‘setts, and Rhode Island. 


Progress sketch A..........--------------------- 
ERE C OG. s52<=2552>22--.. 22500522 2.. 
DEE On BTAING = ==5=5--=5s----s2-55 22222. 
Seacoast from Portsmouth to Cape Ann, New Hamp- 
mercmnn Massachusetts.:=---s-2s-2-=-.l52222.- 
Annis Squam and Ipswich harbors, Massachusetts- - - 
General coast chart from Cape Ann to Point Judith, 
Massachusetts and Rhode Island-.....-.----.--- 
ES eo 
_ Boston harbor, (additions,) Massachusetts-..------- 
ee nm BRRPERNMBGUUS ficinis cm nimn han amcm n 
Seacoast of Massachusetts, No. 1, including Cape 
Sevend buzzard § bays.....-.--...-..--------+ 
Plymouth harbor, Massachusetts--..-.-.-.-------- 
Cape Cod bay, Massachusetts..........- --.------ 
Eastern series, No. 3, Massachusetts.-.------------ 
Bass River harbor, Massachusetts._.-..--------.--- 
Muskeget channel, (additions,) Massachusetts -.---- 


Szcrron I1.—Coast of Connecticut, New York, New Jersey, 
Pennsylvania, and Delaware—north of Cape Henlopen. 


CE Er 
Sere pay and harbor..-.........-.---.----+ 


0 ees dO. -sccssssecsses$Set 22 


Hudson river, from entrance to Sing Sing, N. York- 
Hudson river, between Albany and New Baltimore, 
Seeteee ss 2 2 525s5S52s5s5ss545223--- 


Srorion III.—Coast of Delaware, south of Cape Henlopen, 
Maryland, and Virginia—north of Cape Henry. 


i  Y 
Patapsco river, (additions,) Maryland.....--------- 
Chesapeake bay, No. 2, Maryland. -..---.--------- 
Rappahannock river, from Fredericksburg to near 
MIREE TC1NG <=. Ss 5 anne an ooo enone 
Rappahannock river, from Moss’ Neck to Port 
la ge ep 
Rappahannock river, from near Port Royal to 
Saueiers, wharf, Virginia..-..--==----<==-<<<-- 
Rappahannock river, from Saunders’ wharf to Occu- 
Mumomerook, Virginia: -=-::22-sssssoslSsseee5t 
James river, from Richmond to City Point, Virginia- 


Secrion I[V.—Coast of Virginia, south of Cape Henry, and 
North Carolina—north of Cape Fear. 


Meenress of sketch D....-.-......2.--12-2-2.-2--- 
Seacoast of Virginia, south of Cape Henry--.------- 
Albemarle sound, North Carolina.......---------- 
Cape Fear river, from entrance to Federal Point, N. C- 
Cape Fear river, from near Federal Point to Wil- 
MN PMN: . oc acccscscscesscoseecdasss~ 
ONIN Be a occ c ces ececasessclesses- 


Szorion V.—Coast of North Carolina—south of Cape Fear, 
South Carolina, and Georgia. 


Menton fe foto.) 2) 008 2 20, lL. 
Georgetown harbor and Winyah bay, (additions,) 8. C- 











Scale. 





1-600, 000 
1-400, 000 
1-10, 000 


1-80, 000 
1-20, 000 


1-400, 000 
1-80, 000 
1-40, 000 

1-200, 000 


1-200, 000 
1-20, 000 
1-80, 000 
1-80, 000 
1-40, 000 
1-60, 000 


1-800, 000 
1--10, 000 


1-20, 000 
1-40, 000 
1-60, 000 
1-10, 000 


1-400, 000 
1-60, 000 
1-80, 000 


1-20, 000 
1-20, 000 
1-20, 000 


1-20, 000 
1-40, 000 


1-400, 000 
1-200, 000 
1-200, 000 
1-30, 000 


1-30, 000 
1-5, 000, 000 


1-400, 000 
1-40, 000 








Description. 


Preliminary Charts ssacent < 
Rare ans ese eso 





MOS oak ese 22 


Comparative chart, 1836 to 
1854, for Commissioners 
on Harbor Encroachments. 

Finished map for same----- 

Sketch showing changes, 
1779 to 1855. 

HINISNEO, WIAD ease eee 


Comparat’e chart, 1843 to ’53 





Remarks. 





Completed. 
Do. 
Do. 


In progress. 
Do. 


Do. 

Do. 
Completed. 

Do. 


In progress. 

Completed. 

In progress. 
Do. 

Completed. 
Do. 


Completed. 
Do. 


Do. 
Do. 


In progress. 


Completed. 


Completed 
Do. 
In progress. 


Do. 


Completed. 
Do. 
Do. 
Do. 


Do. 
Do. 


Completed. 
Do. 
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List of maps and sketches, déc.—Continued. 





Name. 





Section V—Continued, 


Maffitt’s channel, Charleston harbor, 8. C_---.----- 
Charleston bar, '8..C _ootece se ckee cece eceees arn ee 
Seacoast of South Carolina, from Charleston to Ty- 
beolight . 2 loc abe s ote e one een aet mae we 
Port Royal entrance and Beaufort river, §. 6....--- 
Savannah river to head of Argyle island, Ga.-.---.-- 
Romerly marshes, Georpids_ 22 eae ee ces cerns 


Section VI.—Coast of Florida, from St. Mary's river to 
St. Joseph's bay, including Florida reefs and keys. 


Progress sketchi#._.. spsaneatecmscuet cee con amt 

Progress sketch F, No. 2, (Florida reefs, and Key Bis- 
cayne and Cape Sable bases) See se areal atee ee 

St. John’s river, from entrance to Brown’s creek, 


Florida reefs, from Cape Florida to the Tortugas is- 
lands, indlusbive?. 2 2 olen ne encuds duce ceme tenuate 
Florida reefs, from Key Biscayne to Carysfort reef 
light _.. 23°62 SSS CS aa 
Leyvaré ancherage: Mlorida sss. JT et eee ue eee we 
Tampa bay, Flomdac <b soS eee pee cee eck 


Sxction VII.— Coast of Florida—west of St. Joseph's bay, 
and Alabama—east of Mobile bay. 


Progress sketehiG 2s 5. sacs ter scewed oadesees 
Cedar keys, (additions,) Florida... .-2---..-2 ee 
St:cAndrew’s bay, Bloridae ctcecacoons none atone < 


Section VIII.—Coast of Alabama—west of Mobile bay, 
Mississippi, and Louisiana—east of Vermilion bay. 


Progress sketch) 2 Ss. cet eee cieoes cee oe 
Gulf of Mexicofrom Key West to mouth of Rio Grande 

Do sisecereste-e Ol eece stan en 10 be pie ras eel 
Seacoast of Alabama and Mississippi -------.------ 


Mississippi sound from Round island to Grand island, 
Miss (3c - aces eeees eelneee seen ane ase a eae 

BiUox bay,; Mises. oo. a sencs osc scssees soe eseeee 

Mississippi delta; tae 25 SY sas ee sae eee epee 


Sxcrion [X.—Coast of Louisiana—west of Vermilion bay | 


and coast of Texas. 


Propress sketch t. _....otessccscsccesecesesaseyse 
Galveston bay, (additions,) Texas.-..------.-.---- 
Seacoast of Texas from Galveston southward-_--_.-.-- 


Sxcrions X anv XI.—Coast of California and of Oregon 
and Washington Territories. 


Progressssketchesal and yoo epee nee oo kee 
Anacapa and part of Santa Cruz island, Cal..--_--- 
San (Mrancisco entrance,Cal-c esac ae<cosueccuscen 
Shoalwater bay, (extension,) Washington Territory - - 
New Dungeness harbor, Washington Territory -..-.. 
Port Ludlow, Washington Territory--.-.----..---- 
Port Gamble, Washington Territory -.------------ 
Olympia harbor, Washington Territory--..--.-...- 
Steilacoom harbor, Washington Territory---------- 
Blakely harbor, Washington Territory ------------ 
Bellingham bay, Washington Territory-.-.--------- 
Wicht-house/ map <.. pb o-cseecr ee eee eee esos 
Map of Centra) America .--2 5-22 ceneeseee=ss>~s 


1 Be ee 2, <a Hows so Noi tea 








Scale. 


1-5, 000 
1-10, 000 


1-200, 000 
1-60, 000 
1-40, 000 
1-10, 000 


1-1, 200, 000 
1-400, 000 
1-25, 000 
1-200, 000 


1-80, 000 
1-20, 000 
1-120, 000 


1-600, 000 
1-50, 000 
1-40, 000 


1-600, 000 
1-2, 400, 000 


1-10, 000, 000 
1-200, 000 


1-80, 000 
1-40, 000 
1-200, 000 


1-600, 000 
1-200, 000 
1-200, 000 


1-600, 000 
1-30, 000 
1-50, 000 
1-80, 000 
1-40, 000 

1-20, 000 

1-20, 000 

1-20, 000 

1-30, 000 

1-10, 000 

1-40, 000 
1-600, 000 
1-2, 500, 000 


1-5, 000, 000 
1-5, 000, 000 








Description. 


Comparat’e chart, 1852 to’56; Completed. 


Sp pae ee do.s-------1850 to’55 Do. 
Preliminary chart.-.-.-.--- In progress. 
Sketch ss tote eestor ees Completed. 
KUNISHEC IND ona coccececes Do. 
DECC penewaccocoserasaee Do. 

at ppeae ppRe eps ojo Completed. 

Specs csecas amen paeee eee Do. 
Finished. map. -s--:---¢--- Do 
Preliminary chart....------ In progress. 
Finished: chart ?~ 55 )- sn Do. 
Sketch 22ssscace-. a eee Completed. 

Ep Ls (i SNES Nes Oi rh Do. 

Sboddeen soto ce eee Completed. 
Finished “chartszc.eesseeue Do. 
Finished map-----—2e-eeee Do. 

aE RO Ee eee are Do. 
Sketch for profiles of deep-: 

sea soundings.....------ Do. 
Sketch for co-tidal lines.--- Do. 
Preliminary chart ..=------ Do. 
Finished map 2----<ss=-eee In progress. 

Soman do---<s¢--7--4550-4) Camplecaes 
Reconnaissance -__- ~~~ -+,.-- Do. 

Scam ita we de eas eae eee Do. 
Preliminary chart ----. -.- Do. 

eat ae EI A 

Pe eo cee eee oa a ae Completed. 
Preliminary chart....- ...- Do. 
Finished map .--2-..2--.-< Do. 
Skotely 225 s2522-ssse2e578 Do. 

RN SUG a owe cee me aang eee Do. 

Ee A in Pape pep gfe oy gre <. Do. 

RODS som een ee eer Do. 

eee Os nee ono ata a aie See Do. 

eNesdOsscclessss eters eeeee Do. 

sevdOse Soe eS ae ee Do. 

ee (i pipettes hy Getty hm Do. 

es Sete Set eee eee In progress. 


Map for U. 8. Senate Com- 
mittee on Foreign Relations.| Completed. 


Remarks. 





a 
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List of maps and sketches, &c.—Continued. 
a 


Name. Scale. Description. Remarks. 








Sections X and XI—Continued. 


Map of magnetic declinations--..-..-----.------- ei LORUO0: OOM ie ware oe eee tn cere oe ae! Completed. 
Diagram map of United States.--..-.--.--------- tase OOS 000s ee ece  aeeae ono oo Seep. = Do. 
Bueeremeon mapnetic declinations.............---|---.----------|--------+---+--- Gameces dt Do. 
Sketch of United States for magnetic lines....----- LEZ OR0OU OU Mae cenit ee ti cit cian ae cleinn nie Do. 
eee anparauus for measuring preliminary bases.|.....--.)....-|--<-------------+--------- Do. 
mncngold tor stations and Farley’s signal ...|.-...-.......-|-------------------------. Do. 
Map of Point Reyes and vicinity, Cal .--.......-.-|...----------- To accompany a report on 

physical geography and 

POPIOZY: sown Seu wee sss Do, 
Map of the vicinity of the Golden Gate, San Fran- 

A ee ee le eee Oe Sotowss sets nse Do. 
eae vicinity Of Monterey bay, Cal.......---|......--------|------ eee eee ey oe Do. 
Map of the country between San Diego and the Col- 

eee a ne ol emt onecwacslonsenc Cee saa a ahaa See Do. 
Deep-sea sounding apparatus_.-....------------- Sooo ae oe IMgerameemetis a2 reese Do. 
Sueeune ror voltaic experiment--_.............|.....--.-..---|----.-- rif Bes ests tea eee wee Do. 
Diagrams showing effect of wind on height of water 

EE ert al GIS ea Sa ean pe Do. 
Diagrams of secular variation of magnetic dip and 

aR RE ge ee oe Made in computing division- Do. 
i nIgtiMee niiror ‘Mexico’... 25 2.|.-ac2---teecn-|2-2-- oe enc aceon ese cess eeee Do. 
muemunves, (tides, Gulf of Mexico).........-.---|--...--.-.--.- Made in tidal division.-.-.- Do. 
IT RE rer ake 2s. Sots Slind Sui a eck dence (oo aeeeie any cee acetate wee ues Do, 
EE CR etree 6e,. f. on oct = a aka oe ean coe ede ee, eae ectedatoss Do. 














Report of Lieutenant Rufus Saxton, 4th artillery, in charge of the Engraving Division. 


Coast SuRVEY OFFICE, 
Washington, D. C., November 1, 1856. 


From the date of the last annual report, this division continued under the able direction of 
Lieutenant J. CO. Clark, 4th artillery, until June 1, 1856, when he was relieved from duty in the 
office, and I was placed in charge, and so continued until the 25th of July. From that time 
until the 3d of September, during my illness, the duties of the division devolved upon Mr. Ed- 
ward Wharton, and since the last mentioned date, the division has remained under my charge. 

I have been assisted in my duties by Mr. Wharton, whose valuable services I take this 
opportunity to acknowledge. . 

The engraving of several important finished charts has been completed during the past year, 
viz: Gloucester harbor, Boston harbor, Bass River harbor, and Mobile bay. 

The northern sheet of Alden’s reconnaissance, which partakes of the character of a finished 
chart, has also been completed. 

The important first class charts of Plymouth harbor, Muskeget channel, Monomoy shoals, 
Eastern series, No. 1, Albemarle sound, No. 2, Beaufort harbor, N. C., and San Francisco 
entrance, have been well advanced, and will be completed during the ensuing year. 

Considerable progress has been made with the engraving of the first class charts of Portland 
ae Eastern series, No. 2, south side Long Island, Nos. 2 and 3, and Chesapeake bay, Nos. 

and 2, 

The following preliminary charts and sketches have been wholly engraved during the year, 
viz: Portland harbor, Commissioners’ line; Boston bay ; Stellwagen’s bank, 2d edition ; 
Hudson river (lower sheet ;) James river, Virginia, (upper sheet ;) Cape Fear river, No. 1; 
Gulf Stream explorations, 1855; diagram showing the effect of the wind in raising or 
depressing the water in Albemarle sound; Romerly marshes; Savannah river; Legaré 
anchorage ; Tampa bay; St. Andrew’s bay; Biloxi bay ; deep-sea soundings Gulf of Mexico ; 
Anacapa island ; geological maps of San Diego, Monterey, San Francisco, and Point Reyes ; 
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cotidal lines of the Pacific coast; lines of equal magnetic declination on the coast of the 
United States ; earthquake waves, Western Coast; Boutelle’s scaffold for stations and Farley’s 
signal ; Boutelle’s apparatus for measuring preliminary bases ; Sands’ gas-pipe tripod ; Sands’ 
specimen box for deep-sea soundings and revolving heliotrope. 

The following plates previously commenced have been completed during the year, viz: 
Annis Squam and Ipswich harbors ; seacoast, Virginia, No. 2; Delaware and Chesapeake bays ; 
Albemarle sound; Winyah bay and Georgetown harbor ; Maffitt’s channel (sections ;) beacons 
on Florida reefs ; Cedar keys ; Galveston bay and South Farallon island. 

The engraving of the following charts, &c., has been commenced during the year, and is 
now in progress, viz: Hastern series, No. 2; Rappahannock river, Nos. 3 and 4; Cape Fear 
river, No. 2; lines of equal magnetic declination on the Atlantic coast ; Port Royal entrance ; 
Mississippi sound, No. 2; cotidal lines Gulf of Mexico; Port Ludlow; Bellingham bay ; 
Steilacoom harbor ; Port Gamble and lines of equal magnetic declination Pacific Coast. 

Additional charts and additions to those previously published, showing the progress of the 
survey in the different sections, have been engraved. __ 

Engravers Messrs. G. McCoy, F. Dankworth, A. Rollé, J. V. N. Throop, G. B. Metzeroth, 
A. Maedel, J. C. Kondrup, A. Petersen, and J. J. Knight, have been employed during the 
entire year on views, topography, and hydrography. 

Apprentices 8. W. Bradley, R. F. Bartle, F. W. Benner, and W. A. Thompson have been 
employed the entire year upon preliminary charts, sketches, miscellaneous work, and in practice. 

Engravers Messrs. A. Blondeau, A. Sengteller, H. 8S. Barnard, R. T. Knight, W. Langran, 
and W. Ogilvie have been employed for a portion of the year on topography and hydrography ; 
and Apprentice Rose upon preliminary charts, progress sketches, and in practice. 

I respectfully submit the following general statement of the work executed-by the different 
engravers, viz: Mr. McCoy (chief engraver) has retouched the views on the plates of Long 
Island sound No. 1, and of Alden’s reconnaissance, Western Coast, northern sheet, and has 
engraved a portion of the topography upon Hastern series, Nos. 1 and 2; Chesapeake bay, 
No. 2; and outlines of San Francisco entrance. 

Mr. Dankworth has engraved a portion of the topography of Mobile bay, a portion of the 
topography and outlines of Chesapeake bay Nos. 1 and 2, and sanding on Mobile bay and 
Beaufort harbor, N. C. 

Mr. J. Knight has completed the title, sailing directions, and general lettering of Boston 
harbor, Charleston harbor, a portion of Mobile bay, and a part of the general lettering of south 
side Long Island, Nos. 2 and 3, San Francisco bay entrance, and other lettering and 
miscellaneous work, upon important charts. 

Mr. Rollé has completed the topography of Boston harbor, and engraved a portion of the 
outlines and topography of south side Long Island, Nos. 2 and 3, and additional outlines and 
topography on Patapsco river, and retouched the topography on Mobile bay. 

Mr. Blondeau was employed for a time after he joined the division upon practice plates, in 
order to acquire the style of engraving which has been adopted in this office. He has also 
engraved the outlines and topography of Anacapa island, and a portion of the topography on 
the entrance to San Francisco harbor, 

Mr. Sengteller has also been employed for a portion of his time upon practice plates, for the 
same reason as in the case of Mr. Blondeau. He has engraved the outlines and topography 
of Port Ludlow, and all the outlines and a portion of the topography of Plymouth harbor. 

Mr. Metzeroth has engraved the sanding and topography of Gloucester harbor ; retouched 
the views on Long Island sound, No. 2; engraved a portion of the sand on Albemarle sound, 
No. 2; the outlines of the city of Savannah, on Savannah river; the topography on Beaufort 
harbor, N. C.; the views on South Farallon island, the shading of Sands’ specimen box for 
deep-sea soundings, and other miscellaneous work. 

Mr. Throop has engraved the title, notes, soundings, and general lettering of Hudson river ; 
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soundings, notes, sailing directions, and general lettering of Chesapeake bay, z5¢45553 notes 
and sailing directions of Mobile bay ; soundings, sailing directions, title, and notes of Alden’s 
reconnaissance Western Coast; titles of Winyah bay and Georgetown harbor; Biloxi bay, and 
other miscellaneous work. 

Mr. Maedel has engraved the outlines and a portion of the sand on Annis Squam and Ipswich 
harbors ; additional topography on Muskeget channel and Savannah river; a portion of the 
topography of Albemarle sound, No. 2; and the outlines and topography on Cape Fear river. 

Mr. Barnard has engraved a small portion of the sanding on Muskeget channel; and also a 
portion of the sand on south side Long Island, No. 2; seacoast of Virginia, No. 2; James 
river, Va., and Chesapeake bay, z5j557- 

Mr. Kondrup has engraved the entire sketch of Boston bay, the outlines of Delaware and 
Chesapeake bays, and Albemarle sound, the soundings of St. Andrew’s bay and the soundings, 
title, and notes of Savannah river. 

Mr. R. T. Knight has engraved the outlines, soundings, and sand of Biloxi bay; soundings, 
title, and notes of Legaré anchorage ; title, notes, and general lettering of Tampa bay; general 
lettering of geological map of San Diego; lines of equal magnetic declination, Atlantic Coast; 
and title and general lettering of the lines of equal magnetic declination. 

Mr. Langran has engraved the title and general lettering of James river; the soundings on 
Port Ludlow, Steilacoom harbor, and Mississippi sound, No. 2. 

_ Mr. Ogilvie has engraved the title, notes, soundings and general lettering of Portland harbor, 
Commissioners’ line; additional soundings on Muskeget channel and Rappahannock river, 
No. 3; title and notes of Romerly marshes; title, notes, and general lettering of Gulf Stream 
explorations, 1855 ; and general lettering, on lines of equal magnetic declination Pacific coast. 

Mr. Petersen has engraved soundings, title, and general lettering of Annis Squam and Ipswich 
harbors ; additional soundings and notes on Winyah bay and Georgetown harbor; soundings 
and general lettering of seacoast of Virginia, No. 2; title and notes on beacons of Florida 
reefs ; additional soundings, sailing directions, and general lettering on Cedar keys; and title 
and general lettering of South Farallon island. 

Mr. J. J. Knight has engraved the outlines and a small portion of the topography of Bass 
River harbor; all the sanding, topography, and general lettering of St. Andrew’s bay; sound- 
ings of Romerly marshes ; all the general lettering of geological map of Point Reyes; sanding 
of beacons on Florida reefs; general lettering of diagram to illustrate secular variation in 
magnetic declination; Sands’ gas-pipe tripod, and Boutelle’s apparatus for measuring prelimi- 
nary bases. 

Apprentice Bradley has engraved additional soundings on Stellwagen’s Bank ; all the topog- 
raphy on Cedar Keys; sailing directions on Galveston bay ; general lettering and title of deep- 
sea soundings of Gulf of Mexico; general lettering on the diagram to show the effect of the 
wind in elevating and depressing the water in Albemarle sound ; general lettering and title of 
geological maps of San Francisco and Monterey, and other miscellaneous work. 

Apprentice Bartle has engraved the marsh and shore-line of seacoast of Virginia, No. 2; all 
the topography of Romerly marshes and Tampa bay ; sanding and topography of Bellingham 
bay ; the shading of Boutelle’s scaffold for stations, and other miscellaneous work. 

Apprentice Benner has engraved the outlines of Portland harbor, Commissioners’ line, shore- 
lines and profiles of deep-sea soundings Gulf of Mexico; shore-line of Gulf Stream explora- 
tions of 1855; James river, Va.; sections of Maffitt’s channel; outlines and signs on geological 
map of Point Reyes; outlines and topography of Steilacoom harbor, and other miscellaneous 
work. 

Apprentices Thompson and Rose have been employed principally upon miscellaneous work, 
as diagrams, borders, curves, progress sketches, &c., when not engaged upon practice plates, 

Apprentice Rose has engraved the sanding and topography of Port Gamble. 

I respectfully call attention to the accompanying list of maps and charts engraved, prelimi- 
nary charts and sketches engraved, and maps and charts engraving. 
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List of Coast Survey maps, preliminary charts, and sketches engraved—geographically arranged. = 


No. 


1. List or Maps AND CHARTS ENGRAVED. 








1. Richmond’s Island, Maine......... ee eR suite 
2. Newburyport harbor, Massachusetts.....:./.iscsccsscscsevetesdecedevsdesees elubenmad sabes 
8. Gloucester harbor............ On acne bande kn en igatoma th tele kis Teled techies yaalh ose enn aohat 
Ayepalem “harbor, iecsiescvncecen DO iveid sks cous Hebenieh thle, ww Uclewdehe aad tebe ast eae ashes 
bia boston harbor. xis.04..s0%008 Os ss sive RUS < nial 208s wip te ebaaielt book TOUSEN ot arbio 
Ge WOaGs TIVOl,¢ cece och dreaweun ts CO aii0 daathushanslles SM eda teres ses cugts site enn aoboe 
7. Wellfleet harbor.............. LO. dois ds seu meca net adiw duet puts asc lut cated RECS ae nan suive 
8. Nantucket harbor............ CLO Line sopan sites ce musbetn Sphcuthct dada aras ten ann soto 
9: Hyannis barbor..:.....c ss... COS sane pe shaes dae ndatesdeene!'od te Toes Leth sce tein nn soto 
10. Harbor of Edgartown....... COs svn s0saiienmdoes oy'e'su Bees exiewl Lavcods 1vUTeae aa aobay 
11. Harbors of Holmes’ Hole and Tarpaulin cove, Massachusetts.......cesesssesee zoho 
12. Harbor-of New Bedford, Massachusetts.i.:...:4...cssesvdcivescossslebeceeueeeneene sow 
13. General chart of coast from Gay Head to Cape Henlopen... ......cccseceesseeeee ape0tT 
14. Fisher's Island ‘sound, Connecticut. ..23. 105.60. sec. buds tudovdes Vecsieo ce sutvo 
15. Harbor of New London...... octal Lariat As as ota, Ie axoute 
16. Mouth of Connecticut river, dol iic.c.cisccsediwh aces culvs ivcdvctseee, eee sobow 
17. Harbor of New Haven—new edition, 1852..............cccessececscsscscecsccceeees a0400 
18. Harbors of Black Rock and Bridgeport, Connecticut—new edition, 1852.... sobee 
19. Harbors of Sheffield and Cawkin’s Island, Conn.—new edition, 1852......... sutte 
20; Huntington bay, New: York « o:.ccictedsccctedevvessedelodaecdedeues clelsdenten anna srhve 
21. Oyster bay or Syosset harbor, New York.......:cssss0vlesoceseseteeenle ennai sauba0 
22. Harbors of Captain’s Islands, Hast and West, New York...........ceccsecescees soboe 
23. Hart and City islands, and Sachem’s Head harbor, New York...........0-. <obe0 sosoo 
24... Hell Gate, New, Yorkst. iJ... tsvscseesdédes slddeusdehleedsvedesuaey cohol aa son 
25. Long Island sound—east.. ....:.2ccsse0sseditceodeeseessceboesiedesccled. tin tae ean sobov 
26. Docs eas, do. se,mmidd les 2, 55. sadaedoudbiuca sucebdbeids ete uae cae aan suboe 
27. Wott vers CO.'2; pWEBE, §o.\, 0g, viabu beep a sis nad saddles teva Re a svboy 
28. New York bay and harbor and the environs, New York—sheet No. 1......... suber 
29. Ds ie. eerie cite HOt. tome ane COs. udbea roan aot eu se do. Nov 2itan ‘soboT 
30. LO cae So coset ee. Oise os here. osetia wee GOT eee do: Nov3..ae schon 
31 DUO See gacerae: Oss eee eae. RE NaI ye D0. sacdeatoakt do. .No. 4:..camme LLL. 
32. D One es As: CO eka, 26. See cee 1037 Sees AO? PERI do. No: Bate rouuy 
33. DG ieecsnethsoks hs 0 4a. ne down ct) 6a #8 ho es ae ie do: No. 62.4033 sue0o 
34. hee eaepe ear e: dO sss, Aik et. doc.ues). Lae 022.5 eens dO... oes Oe sotoo 
35. Western part of south coast of Long Island, New York........c:..csececeeeeaee sobye 
36, Little Egg harbor, New Jersey../.:.c..cjcesseld se vende vee. vessel a ane sob00 
37. Delaware bay and river, sheet No. 1, Delaware..........cs.ccsceccccsececseceeseces sodas 
38. LD ees chen 02 bi4..s.2, do. No. 2, New Jersey and Pennsylvania......... svuuo 
39. Dos certeuasp9! 1D Grate axt do. No: 3iss3.9. 22. Runes eG aac | cae soboe 
40. Harbor of Annapolis and Severn river, Maryland: (593 de settee svbue 
41. Mouth ‘of (Chester river; Maryland.,...v..:5/.4.v.dissucadhuee (vdtseves eee ee sated 
42. Pasquotank river; North Carolina. ....c40 ).ctiededdacscvdecods stead lesa Oe sovor 
43.: Charleston harbor; Sonth-Carolina .. .):..:)iusseebsssteeotuedacletccacauueee anna aan sobov 
44, Key West harbor and its approaches, Florida..........ccccsecocesecese secvccececes sabe 
45. Mobile bay and:entrance,;Aljabama. «3: /./:.04, -cidccsaee ds ee avtov 
46." Mobile-bay, Alahamaces t40ctloy,..\ 15. (dine, Ue oe ee soees 
47. Cat and Ship Islands harbors, Mississippi..................cccececcocseececeeececeeces rodeo 
48. Galveston bay entrance, Pexag!\..5402.04)sedivcaateetiaietediens heen ale audod 
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2. List oF PRELIMINARY CHARTS AND SKETCHES ENGRAVED. 





STOCK, “MAING,...00000 veovsvecssneeerssecsee Mimatte cata sebses tide trite ce lave scence x<dor 
MememeMOZ EIN Teach, Maine........c.secescescosesscerdsvossescaccosces AE OR ie Rae ah ; SoreT 
IEE GT OIG oe boca a canis ge wt'aratnlewsen tet vsacsv ic ddediedvacevecs Dataats ao —— 
4, Portland harbor, (Commissioners’ line,) Maine...........:.scceseesceeeeeecees tke a 
ETEES ORT DOT. SING, oc ccccncnnocenecoeceaess cvewsepcunesadddedevedectuceve Vee — 
6. Portsmouth harbor, New Hampshire...... ipundvetesies tea Shier ves Peep ct terres Phares zoset 
7. Annis Squam and Ipswich harbors, Massachusetts ............scscsesescseeceeeeecs yobor 
8. Stellwagen’s bank, 2d edition, Massachusetts..........cscccscscscscecsoscsetoncecses zov0tT 
meenonton bay, Massachusetis.............cccccscscessereces PaeM eae caa a vice ctoaseme ale arsoee 
10, Current chart, Boston harbor, Massachusetts..............c006 secscsssecsesernceces roosTT 
meeeminot 8 ledge, Massachusetts......... ..sceccsscsssceseoss Besar so ce ei g Pie Ae Py zobos 
Seeevimouth harbor, Massachusetts. ...........0scsercerssessssrsvesessvscees wiveeasenes saboe 
Bememonomoy shoals, Massachusetts.............cccsccscecececscccsscscsceveces focresewse ea : atbor 
14, Nantucket shoals, Massachusetts—new edition. ...... .....cceceseeeeeeees Sr estoaers souo0T 
15. Tidal currents, Nantucket shoals, Massachusetts. ...... eb oe soso0T 
16. Muskeget channel, Massachusetts........ dad tek hoepea eh evpak rev eeeer ee oot re seyeckes sons 
mamow and Pigs reef, Massachusetts ............sccccocsssesccssecscssasess eaneiS neha ess xiv» soto 
18. Tidal currents, Long Island sound, Massachusetts...........cscscsccecscecseeeeees sovsse 
Cr miele ay sorcel, New York.....c...cscscsssstscsecscvccscscevcctaceccacscoscs 
EET LOWY. SDCCL..... D0 snc csesvccvoresscaccdsecersccs sevecsceaseaedccrecsesccese sabes 
21. Buttermilk channel............. SO vosesacwen¥es plete et Se rey ey eee Sh ety sort 
Bmore ces) NOW YOLK arbor .....:....0s.cscersccccs scvacnsvacceveccocessccsccnces r0e88 
23. Romer shoal and Flynn’s knoll, New York........ me Syste ish sey Ente solve 
mernences m Sandy Hook, New Jersey........s..csscscecsocsseesesecscsvencoctcsscs saben toed 
25. Seacoast of Delaware, Maryland, and part of Virginia..................sceseeees zoveTy 
MIND COMCHANCAKC DAYS. ....cnvevccrcceosecsnssceceyssddascvccvesgesscsesccces au0000 
RUC INICT, VITO INIA... ..yncesnsaueyestensvsendececdcscedsesccuencscacccteancs aot 
28. Seacoast of Sate and entrance to Chesapeake bay, Virginia......... sosove ToNNTT 
Seeanes Tiver, (Upper sheet,) Virginia .........i...cscscscssescscsccncccececsensvesececs soba 
30. Wachapreague, Machipongo, and Metomkin inlets, Virginia................66. soboo 
Seemnip and Sand Shoal inlets, Virginia.......0....cccsscscssscsoseees en tae ees ace snaas asbuv 
Mummmmmermricn LO Chesapeake bay.....00;.... .secsescescscccaccssscapcesnccscuscscnconvences qrolsee 
33. Cape Charles and vicinity........ ODS setemens dade Saas cites Sais osen sae de Papen gin vise stboe 
may Cherrystone inlet. ............s0000 a UR 4c pe eer er Py Pere rok Pa eer ahve 
meee ungoteague creck...............+. Ae eRe vale ok Poy rin= ad artes ete ee ey ae sobor 
36. Fishing or Donoho’s battery, Maryland................. Pe at ed FRR eR eae susot 
EE ROLLE eke chase Seip ced BEAT y 03 eR sh cactav dded tt asMes Ve¥ Ente ted DES cede vase so0att 
38. Diagrams showing the effect of the wind in elevating or depressing the 
SEALS UIEITLA TAGs BOUNG soc re>apuyuyteinaey sagedthehne aces sak eat ids sane andes ¢¢Reasas 
39. Hatteras shoals, North Carolina SES OG rari aa rae yee a Oe sobod 
40. Cape Hatteras........... CG oageavs tthe eee eet SPE Ss cvs a.nd cans satacans vba sshor 
41. Hatteras inlet........... ‘it epee ee TEUPER COUNUIOT Oe e tac sti easess concaned vatnas : syed 
42. Ocracoke inlet........... Ocmernss ay bak Pan AR CNS Pas SME ENS gare ceha seh hcdnebtah en eg snnd Ye z0h00 
43. Wimble shoals ......... Aya ad katt h ts PRIMERA EERIE Lea te oc sin fhev\e-s=scaakgcgackeskipnal ae —— 
44. Beaufort harbor......... Os ge snnta tok te ted Geen tug eee ce ad ehy tant <ce. pwns oh passer ecae a 
45. (1 er roe Fe See Mae B OTA BUBO Gas otae da do avs ss vaesene nant ans sdiendena sVe0D) FONT 
46. New river and bar...... DOs ca ete nanan ree oa Taye eat usince sah eine sveeannks roster 
47, Frying-pan shoals...... * fy Sno tapes ae ee eee Riacees le Poy Pie nebosee Tr000T 
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48. Cape Fear river and New inlet, North Carolina..................sccscscscscsseee i auhu 
49, D0, ...sanedet ebenet teats GOR RTA RT Gone TAC NOTTS. OS. TMs cee 3obo 
50. Gulf Stream explorations, 1853.............0. CON er tirix cei cd ti, vo cy suvboNT 
51. Diagrams, Gulf Stream explorations, 1853............s0+ sev osescece scegstesmumame 
DLAI Stren CK DIOLAUIONE TODS tse .eise se eeteaccescetclessaeuetecs at rses on 00 Seer er eee suaduts 
53, Diagrams, Gulf Stream explorations, 1854... ir ie oe escenseececsvodennnannam 
BA. Gulf ‘Streain Explorations 1e50s sc. csecsi.c.cececccecescessvsccccdcest7 setae enn a oe 
65. Cotidal ines Atianae poser eres ears. servers ivesscas<sscaghecocaencee LUUoNVIO) TEDVTIT 
56. Cape Roman ‘shoals, South Caroling. .oieo eee esse escssssesestecesteaseeenemnn  aaacor 
57. Winyah bay and Cape Roman shoals, South Carolina......... PA yo0TT 
58. Winyah bay and Georgetown harbor......... neve retes tr toscveccsesfseesaaam  gat00 
BO VBL S bay tis eter vect cen peewaae aes er eet eemege se GOs eis ecctccssscestess eset : rob0t 
60. Comparative chart, Maffitt’s channel......... LO: Sitcccccscaewccccs geste saan svor 
61. Maffitt’s channel—sectionS.........ssecsseeseeees DOs rie scsseccccvesecee sss tigen s00t 
62. North Edisto river, (new edition).............. GO. viiescscces cuss he signet anna sotue 
GSe Romerly Miarses. s,s ..cssessonscee pepeas cress res re EPP ER EE - WIT 
64. Savannah Tiver entrance, Georgia. ooo. l. cen. cece envocecscctetascseenth nanan sot0t 
65. Savannah city —Front atid Back rivers, fhoveta ie tneccesctassacasst sane yaa soeee 
66. Savannah river, George yrs iiteccecceleecscvesssa-+ssetncs¥ss shy ein zotot 
_ 67. Doboy bar and filet: GROOT RI ee ese ea aces sc ceces sooceatee seat capone ttn gohor 
68. St. Andrew’s shoals...... GO roe csevcseasercvebatvogesssi ane ss sese ltt s<eg nt satis 
69. St. John’s river entrance, Florida......,.,, Siescoscccecsecscvns ce sulletttteh it stor 
10. Mosqitito Anletetes:stscceseesses GQ eertiiceirer cist caretta ssi si teaenaan BA ser corey fess soto 
Wl Cape Cateveral tr... sae CO reccunee rete sswete sua ss sie veececceever bey en hatte aEEnEE STOUT 
72. Turtle harbor, Florida Teefs).doss icc. cic... lecssncees vc snceeetecseen st annam= =n sota7 
73. Beacons on Florida reefs...... CO Soici cc ccececscceces socecceccces ¢s:00ntt === TT 
TPatsoui 6 PAtchess. ee GO. sc cicdesugeecccectscsesceue couccdsadt sti t==—————— saben 
"5. Key Biscayne, Cape Sable, and bases..... 0.0.0.5. ...cecceasassvece ss eneeei eee ah woot 
"6. Legaré anchorage, Florida crcl eile deeececesesdaseusna satan 5000 
"7. Key West harbor...... do. ..second ‘editions: 250. 00iT vies. ies sencec teen yous 
48-84, Key West tidal diagrdnis, Ploriday. 7... .......c.sscnsccsedecesvecasstsee ean 
85. inepeten whoa eee PMO tera TE os denn ons te ane te the nn svt 
86. Reconnaissance vicinity of Cedar keys, Florida..............ccscsessceseseectseeces sov00T 
87. Channel No. 4, Cedar keys, Florida.. wececencecedbecssddecestttcssccercdcte ann 3000 
88. Cedar keys ad approaches...... GSS carne tare Jiddetscvecse vetdeeeses tint subte 
BO CMI Wr Veree st wanes ee re rete eenes DOr eae sic scctecnescuectecedees ae ha ttn ’ sabe 
90. St. Mark’s bar and channel..).do.2. Tie i, cence idee ace east ee avbor 
91. Middle or main and western entrances, St. George’s sound, Florida. ......... soboa 
92. St; Andrew's bay; Wloridars. oorceilvvaesccscsencedcheac sense ses th suas: shai aobov 
93. Entrance to Mobile bay, Alabamayt. si... ii2. lai ie cc ede s eee vote 
94, Mobile bay, (2d editions) 255) dO. rcs ascccenceweccccterscteceees seinen so000T 
95. Horn Island pass and Grand bay, Mississippi............cssecscsosesccsescesssees a suo 
96. Bens se EPS AACE EA Reape xi CNtescnesecs new edition... 2, 2. aera avior 
GT. (PASAT AV OES aaees slaraetisccscesstsees DOr rene actneeeessces ses ee cote tnr ea amma soe0T 
SS DOK) me peeeee pier ee sete cer acses see es veg dOeccceneacaseteorcagt teness eee aiete ttt sober 
99-108. Cat Island tidal diagrams................ dO ee ee 
109. «Pash Ohyvigtian Spree rer ceases se oten et Giese eeeeeneeeee Seana iosquaaes nts (One zob08 
110. Delta of Mississippi, Louisiana .............. of Seer atennr erences ahee setae : soled 
1415+ Deep-sepn sOundinges tet Of Blexicd’..,....cosccst cv caemeeteeteeeentes heint tacreeea siveve 
12; Barataria bay eniraneeruisiane os ois eect eee tee ere coe ae soe00 
11D. Pass Fourchont. 2... -tee {Oy eng re epic erp pre ca dacures antes Prerrrerrrersr er <odot 
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Monomoy shoals. ocean = onca-semaea tame essa see tens = 1-40, 000 |--.... donseeesesccas Do. 
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List of maps, preliminary charts, &c.—Continued. 
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List of maps, preliminary charts, &e.—Continued. 
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Progress sketch ioboreu we sssetecne seen. a+ nates 

Galveston bay “o5s.-c co esses eee seae eset aaeneee ae 
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Progress Washington sound2se seseceeeeaes na ee ete 
Anacapa island=-e . stb. <2. sosecn cms cea ae ees tees 
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Report of Mr. George Mathiot, in charge of the Electrotype Division. 


Unitep States Coast Survey Orricr, November, 1856. 


Since the date of my last annual report, (November 1, 1855,) the work of the electrotype 
division has greatly increased ; the product for this year being much above that of any former 


one. 


The number of electrotypes made amounts to nearly one hundred. Of this number 


thirty-seven altos and thirty-two bassos, or sixty-nine in all, were available for perpetuating the 


engraved plates, and for furnishing printed charts. 


The residue were used in experiments for 


ascertaining the practicability of printing from thin electrotypes, in the combining of engraved 
plates, and in researches on photo-electric engraving. Appended is a table of the charts 


electrotyped. 


Important additions have been made to the apparatus of the electrotype laboratory; the 
voltaic batteries have been increased in number ; an additional cell for decompositions has been 
provided, and an apparatus for purifying the solutions of sulphate of copper. 
a large evaporating pan surrounded with a jacket for hot water, which connects with a helical 
bath-heater similar in construction to that used for heating the electrolytes. 


This consists of 


The helical bath- 
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heater is described in the Coast Survey Report for 1850. The accumulation of apparatus in the 
laboratory has proceeded as far as the size of the room will possibly admit. No further 
additions can be made, for very great inconvenience is already frequently felt from the want of 
space for the necessary manipulations. On this account the making of thin printing plates will 
have to be discontinued in the cold seasons, unless an addition is made to the building, or a 
larger one obtained, to admit of the use of apparatus for heating the electrolytes while the 
plates are in a vertical position. 

The work of joining engraved plates has been applied to five charts of the survey. The views 
of Charleston harbor were inserted in the plate of the chart of Charleston harbor. Four views 
from the plate of the ‘‘ reconnaissance from Grey’s harbor to Admiralty Inlet’’ were transferred 
to “‘ sheet No. 3 of Alden’s West Coast reconnaissance.’’ The views were inserted in ‘‘ sheet No. 
1 of Long Island sound.’’ The plate of ‘‘Shoalwater bay’’ was extended. The plate of 
Boston harbor was enlarged, and the views set in it. 

Assistance has been rendered to other portions of the Survey by gold plating fifteen deep-sea 
thermometers, and by arranging, constructing, and repairing the magnetic and voltaic apparatus 
of the parties for Se eetinin g fongieades by means of the electric telegraph. 

I have lately made experiments for ascertaining the practicability of printing from thin 
electrotypes merely folded over the edges of a stout plate of rough metal. The result has 
been to demonstrate that printing plates can be thus furnished Se about one third of the 
cost of plates made of the usual thickness, and that they are in every respect equal to them for 
printing. I have already furnished for the printer such electrotypes from some of the most valu- 
able charts of the Survey, as will appear by the accompanying table of thin plates. Though 
the advantage of the thin plates has been fully demonstrated, it will not be practicable to 
uniformly furnish them, on account of the want of suitable apparatus ; when this is obtained, I 
will present a detailed report on the mode of producing these plates. 

Somewhat has been done in the matter of actino engraving, though by no means so much as 

I desired. I had hopes of being able to send with this report a chart printed from an actino- 
engraved plate. In this I have been hindered only by the want of time, occasioned by the 
_great press of electrotype work and the experiments on thin printing plates. For making 
a trial of the photo-electric process, I have constructed daguerreotype apparatus to execute a 
plate 13 by 13} inches: The difficulty and labor of this have been very great, as such large 
apparatus not being i in market as a regular manufacture, I had to obtain the material Sait 
various sources, and execute most of ry work of construction with my own hands; even the 
large daguerreotype plates I have had to make, the manufacturers of plates offering nothing of 
the size or quality required, 

I have made a number of experiments on engraving small portions of charts, and have 
obtained specimens exhibiting very decided progress beyond former results. The last specimens 
indicate that a little further improvement will enable the photo-electric process to commence 
a rivalry with the lithograph, and even to contend with hand engraving, 
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LIST OF CHARTS ELECTROTYPED IN ALTO. : , 
PLATES PLATES. 
Month of :Golumbia' river Got Joe on Soto ee eee Ai Portlarid Harbor 222s oee Se eases ae ae eee 1 
Charlesiontharoor, cases ch ess eeee aan ce < os cen cememe me 2 | Cedar keys and approachesiui- i2.05 S002 2 Seco ae eee 1 
Long Island.sound (cast) owe s$ spate nnnnnnede asi dateienn 3..|.. Patapsco TIVeCLl 2c 2. soon m0 cnie d'oeeee eR eee See eee © : 
Alden’s reconnaissance Western Coast (northern sheet).---2 | Chincoteague inlet-..-..-.----------.---------------- 1 
Alden’s reconnaissance Western Coast, from Gray’s harbor JOINED, TIVCl m0 oon cae doo nc'e= on acong pee eee 1 
tondmiralty inlet’. ele alle ott el a seat s 2 | Galt Stream-sketch, 18565 -..-...--0scenseaeueebeseaaee 1 
Gloucester harbor-.-.---.---- SRR A FL Gane 3 SEE hijo Shoslwater tbays.. 2.5. 5. sive dk a a 1 4 
Diacrams of maenetic variation... 22 view domme eee ae 1ij4 Minotjs Ledtve << 2)... lobence eee oe ee tee 1 . 
San Simeon, Santa Cruz, San Luis Obispo, &c....-------- 1 | Cape.Fear river and, New inlets... --se-m=ent<eet oo aiaee 1 J 
Marestsland straits. 2-2 -eecmaes anne een om inne Pe ee 1)! Port Townshend << =. a... o< 652. <2 5a ee eee 1 
Canal de Haro and Strait of Rosario and approaches ------ I'|“Boston harbor... -.-.o2--6lse 5 oe ee 1 
Wantucket:shoals S26 Suns Sos Se ELS JS eee 25 SA lbemarlé! sotnd' 2.02 pe ee eee eee eases 1 
York River- harbor -... .. Sisewenrias so aenatal sctbeee L ) Galveston ‘bay icone -2 aps corn Soe SL Ee SEE 1 
Hom Islan dipasste.ce omen soa SPS tern er oe ae 1 ‘|, Muskeget: channel. ns nis:n55 «peer oie et etoile es abe o 1 
Humboldt bay oe. oo sinned a pin minigame mane toe 1 | Seacoastof Virginia, No. 2.2548 /achae een eee ameenaeed 1 
Movi Piya ccc cree ws cceae ss meee ec ar a= fen ee sean ace S 1_ | Hudson "zrver, B No.2... <0«.seaneceuae ema pemcanina as uf 
LIST OF CHARTS ELECTROTYPED IN BASSO. 
? PLATES PLATES 
ChatlestonjHarborsas-} Joes 2a. 3 eae ES a 1 | Nantucket shoals....-. adie cil ok JERR A aS SSS T 
Harbors of Black Rock and Bridgeport --.------....----- 1 |. York niver harbor 13.3. sack debe ee eee eee Lu 1 
Santa Cruz and Afio Nuevo harbors...........<---..---- 1_ |; Horn Island, pass —..2- --s -scobpeeoen =- aoe eee eee 1 
General chart of the coast from Gay Head to Cape Henlopen-1 | Alden’s reconnaissance Western Coast (middle sheet).....- 1 
Tong inland Sonn (east): ol. < sede ccanenccoeeethasene eas 3 | Portland harbor . 2.0. ccnwaned ap ane en ee eee 1 
Naitiu¢ketharbor2eoeee soi as otk AE ek Ee 1 }Cedar-keyy'aud-approaches S-22. Seen c-coneceemecces sea 1 
Alden’s reconnaissance Western Coast (northern sheet)-...1 | Patapsco river_-.......--------+------- oven SEE E aeat 1 
Alden’s reconnaissance Western Coast, from Gray’s harbor Catalina ‘hat bor ..~~.3+-o5s25ele.e tent eb eee ose 1 
to Admiralty inlet_......-.....- Se re ote Se ee 1 | Minot’s Ledge-sasc..~ceu.-- nasisein’ = fake oe ee ee 1 
Gidmueeter DALVGr S..<coe cU nar eea lagen dea mone ce edp ae 1] Port ‘Townshend. .. .. .. ~ v= .« «<= =a 0m 6 1 
Newburyport harbor ’:2 22 2222S eS eee 1”) "Boston Barber. -—- colo oo on we ee 2 
Mare Island straiteshe - tow cb oss tgs coe 1 | Shoalwater bay (extended). ssc. sscssesce ct sel ecse ee 1 


LIST OF CHARTS EXTENDED OR ALTERED BY THE ELECTROTYPE PROCESS. 


Charleston harbor. Long Island sound (east.) 
Alden’s reconnaissance Western Coast (northern sheet.) Boston harbor. 
Shoalwater bay. 


LIST OF THIN PLATES FURNISHED FOR PRINTING. 


Horn Island pass. Minot’s Ledge. 
Cedar keys and approaches. Port Townshend. 
Portland harbor. 


Nantucket shoals. 


Boston harbor. 
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Report of Mr. S, D..O’ Brien on. the printing of Coast Survey maps, charts, and sketches. 


Since the first of November, 1855, there have been printed from the following plates: 


Seotron I. 


No. of 

, . impressions. 
eT, nk ce diceccacd onsu0 cstWW chan paadaiy to econsedsedetevess “Ee ANT ett ete 20 
ESS ki sk uycssescacsoscsenscosscedessecspesccevessseseccassessccesseseegeseeeesseoscess 20 
eee ers saris aes chavenssasaensh sraceriducetsierssssdasecescesasconcsesesooss 250 
SEE COMAIUIESIONCTS liNG)...005.:2050200seerescossescesecsseseoncccccssccapapb sbanes 20 
ITEC a evs cnccnsscccossecessecnceesssstsvccss coscucessesevosesssoscesessescscscoboansanpe 1,312 
TE coun oc niveassscecevsscrescscateteses cecccusccaccncsctcccreecesccessaapphas 1,012 
MNIEIEETE TOACI 2 20.00022200000c0ssevcesessenscsssescescensccssscecssccessaceasssssccscccescoscosacns 100 
ia cance cn ais sek sessccvhatecasdoubestsedseseseresees <enenddnonodosanaenth 1,667 
Es ic cndoanccccsscoscstscsvsstevascncessbersiesedvsevsesssessscccvechabastai gon 1,250 
aa. xcs ccsiedaguecssasanessicscunaseuenhbdavedeticsesscsconsosrecccses : 400 
NRE ccnveseresccsevescsscessecscessseseoscosctcccoccecs veadeeoss Paaabtassaseateee 134 
Nantucket harbor........... BTR i eg tesacsnp datas teste te ts tkiih os cui onstxesses cistasvdes pivion tats 395 
ee iy sot ecass ivi civarcsbyasdudedsicaecverssscceusceseiupseccensteceressassese 320 
occ ccc sicssnewareddvatstccdesccdetccstscssscscessonscccse his er aera 30 
Harbor of Sa aeett hipichoae vite ers oMe ee yn mmr Rynni Nipper 400 
orcas cc asuncigetescccchesseaascossetcscssdeseetacsocacanses set segegeue 400 
SEE TAOIINCR THOl6 ANC Tarpailin COVE. o.oo eee e ec cci ec cee ctcccnceccccececceccsvcccccccece 100 
Terme tener eeeeee tes ticareneveer ty ceentscosensenenscagerascecaccapmetssrseasy, 506 
IINMEEMIUMEE WRTDOUS. vtceccoscseseccvecsccscccceccecesccstcscsscecceccecoccascoveesec 20 
EIS Frere eCra see ceserecereercccesreattsticsiccisctecccccecteccenreceecs erates 20 

Section IT. 

BID vesaccsccsceee persian: esas 2 fiend MEAP UNATet Casa veraseeoerets sieba veekieyiteisis ass (om eee 20 
ATRL SLLOTE, 55.8 os) ce dsb yancodn « vnsivkss endian Wahdsesaieconstesssoaecssesesss cteaphopade 20 
General chart of the coast, from Gay head to Cape Henlopen...........+++0+« sspantshonttt id 300 
Ea ratey ccc dr isskeycssh fii ie caste vines vas sp hose Uhes sienaaandcnts cannsh > 827 
TIE DLCE Sissies costcdescucsnansescejhtsecves¥eipscessaceassssbabsumesan'abornnehhst4h) on 1,017 
SRR Fee ag ea ee ak aac coo gu 71 545k nk any oEdLS Tbe LgsaRtaceai deg | 720 
a SSLNR LE crane Penaeus fey & siihak ivy eas oxo e¥denvetee eit chaxsicdevecsadedeavcscsacsane 250 
OP TACTIY TUVON cis; cocsnsiccsneehacsis sss3sencsseoees<ssnapensl chsammenidl sisal banans 250 
NTNU ec No cs fs ha inacs onda duebavcebane oin <ieablint dia teaia Leite unde 650 
des ooo). as cn ca apapadodmaetadersanan eC adaal tines taino boas verre 235 
ee Diack Rock and Bridcoport.....ssccssscssosansssesccesvenscncsenescosesesssesceessenes 400 
ETI, CARL GN WOSt...500-005005000thosscdistowetesesoencesvononseesssccdcasceoseseacsees 400 
Hart and City island, and Sachem’s Head harbors.............ssccesecceecceerecteesceeeeceenes 400 
TINT re eroocren onexeoheeehSss'0%) 0909001 5 F4255 28 Setar esenh 1894015044 465000951 40600 $00, 510 
EIT LATIN es "eharnaetns fen eprenspeteraneneerentnguyer eemee s,s.) Tonle cagesischee 640 
CRG Cece weet Ct OO OE ena chr ons ec nen c4s (subs shdaaesee 25 
an teen oner SASK (ro }AURNSET ASE Deepem ener ns * ents <svase! sy }si4s shea Sa eS 100 
@omer shoal’ and Flynn’s knoll 320002660000 00l0oeebeeccccccaecasees PREPRESS E O oe 5, Fite 100 


Little tn es a ee  cengnvonsenudscrenvanttoanssciye 400 
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Section III. 


Sk ctel Oem Py, GRY, SERRE, RAED, SRR PAN See. Soy. Breen. EAS. 
Seacdast of Virginia, No. 2.20... ..cssscccscanccctsrececevceceresssvensescvess covcscavesas consume 
Mouth Sf Wheater river ses. Meise. CTR SR, RTA, GEIL, Gia .g TOSSES, UG , 
Pungoteagne Creek...irsccccsccssscsscsssscetscscseccscencnscntcusassassdisseusceccveosns sauseseeunnenmm 
Wachapreague inlet.......csscossoscssscsscessoscesscancsscescveccestescessescenveeces aires seaseee ies 


Section IV. 


a) ip A Dehn h ted SELLA Salado dee iba bebe dete mbes oe mnt teeadeetbe ener etry sy iveaetee 
WING FEVER HT DE eee Eee ee EE eee nas oa eek tune eternal ent 
Aipemarle Suan ee ee IE eeamaacaasenecee ee ante 
Cape Wear Liver sc ccsccsocsesedncssscoccssesscctzsoncnusgeconegecaaatsesosencasese toccscers# aman 
Wim ble shia ee oreo ae chaos ar oes rapes sOovsse rie sre sears. 
Gulf Streait explorations [0065266 . Eee etd cane te 
(THIET Streain Mmoreliete: te teces cae orcs neces eee emer tneeeee tte NTT its ne 


p Section V. 


Scotch El.........c.sescccossncenseassnnntseevsnsscastassslsenisrnsetskescsssseesendesssenae RRR RPE 
Charleston harbor ......scsscsesssecsestessessanscaenpvsaseecherseosessesesss04<i sunt inn 
Moamtt's'channel (SeCHODS )cs.s..ccssascenssatnsaneace smhshontetienakeasas cides ania idan tigs 
WVANVAD DAY... .necrccnnnasnctocnceseonnspsce secede sanesssoes Nonsonavcel aces «typhi cst 
A314)’ S DAY. i5nasiesenaciarneiosthswaesape seas seeassenesab'¥s apse 405089 chmee ccs ue sae , 
Bomerly aiarshes, :..ca5 cess em nssanunenaxsiacanas che seSunadss ASAiSN seu us us bina te ae ry 
DODGY UlOh a, caavercessrcccceccseseseccssaaauunencdistud silspke¥an’en ap chee ¥elelie cuir nnn 


Nketol on..cccccccsecekebece'eene ccSGRUTGScU5¥s ds cre Wa sey oe OFTEN. CENT eds't sty cleus tees SCE 
Sketcha W, INOUD Ni vscavcessevesarccrreccarcsececsccvsstevssccseveccdscderesadetetadad tat m= j 
Bepy: West Daria iin ee seecscesarccagyessdrapeeesnps toree dv reer tes ost ees seta fs 
ERCOUB OM AHOTIUA TOSIN Sear ne Medss rereee Wetsieteecees tose eta te ceccsbeeess00ea) tana 
HOMN A PALEHOR ON te esececcesercerconcvercecesvomieccescsducegsedcdeoay re hines ina 
Entrance to’ St:'George’s Bound i iiirisciisiecseccsnceccccccesecccceeccseeeesteceeee: tatiana 
Tegaré anchorage tty 2002. 2. aiavecdeascorscceneccccoccecevenesseentmamm 
Pampa bayvwiwwvewwceasscacesiocceatodeaduasipeuecnecertenserestecedte tens (aim 
Cape Sabloand ‘Key ‘Biscayne’ bases.) io. c ese canes elaca seca pes wou enes seeee en 
Ste John’s trvertrianpulation sc eco ae eee inde ene 


Sleatioh , (4 iis acide a ePen ce UER EATS weiss Oachee ven .' niga denna cuieeummea tee iiie Mise atte cman ts ta annnnnn 
Reconnaissance, in vicinity of Cedar Keys........... Ms acetic eb aie sank) hike Galea aie 
Gladar Keys....:..csccsvscoossnsnsasassassaxrocsrsccccecacenssesossconenppactenash ashen tnpssengannheleela 
St Andrew 8 BOOB) ..cnsh ves te eeenteta as oaecveeceesnpansbesehendithes clpae peer es wana sae oe, nn 
Charl la, TIVOR vnc siics co cane nee RU ern Ceo hat ns se eat cneccatenneeiene PRR Ah “Ue RAR PA 
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Section VIII. al at 

impressions. 

ldap dcetsdiescccscocsenizasvstsoosconsssecsseasans seeudscceddercedti bia Bava. avi 20 
TE poe ccnsosccsccsnceccnssnssssessaseasaisecssenerensecscosssssaesi dsiaplateariuect wel 400 
alc tetnebiaccrecrercsenvhass cones + peceneonnnmannnnnna nts sacidiiwinlelboudiadebe £0 ece 12 
i cnneenceccscescnwsrececonassenscccesasesannensscansassassasorssudse lanes sebsescasead sobs 20 
PRSCAZOUIA TIVET........c0ccseereereresscssnesrescasnsssesnessceseceescecsencrsceseessesseeossescesesesees 100 
Ship Island shoal.............cs.cssscssscesscsceevecssersseeeees eeesseeenenesens gd ero Lae ee 20 
Deep-sea soundings, Gulf of Mexico ...........-sessssessereseesseneeeenes oaeenegitn thai ais, 20 
Horn Island pass.............04 + AE Rc poate hfe es tees er meee erm Re TAT GS AERA ABU, 402 
Delta of Mississippi.............. selbereemaiaanal cowie oiiolcinn heieipainnarec ge elRO STO Cpe. 200 

Section IX. 
cise Sy cease cate Seines'euessvee sade cue deddudecevevecsscscasscecscreeses 20 
Galveston bay.................000. ERE LAaee TEMAS tc itedarkedietacdiciheverstuccdtscsss 420 
EIRP ST TR TTS e ts S eS VkLGEGA NG SE TELeSEEAG SGN SENG SUNENOSUSESEG TOSS ebb eee csecrcceces 980 
a AAI RA ASAT AAS EAL ASUS Sa an enereree re 20 
I RA ca a OCT A A a 20 
Sections X, XI. 

Pketch J........... ER tes Oe ris che sects vee WEVAEY Jp eR PALACE Ack cuxeune hen vs ws bruaes ech cane tenaee 20 
Sketch J, No. 2......... ere i iodnd ols Cede’ scenes anaxkav ea eves chutes vutewyuie Cedoee caadewasn ees 20 
a riceiee dain oceveriesisscleccwdvaddsesbsceovesvescsseveees porate These WGC Bee 20 
Reconnaissance from San Francisco to San Diego..........000: eceduessederecasasetieadss ders evs 600 
Reconnaissance from San Francisco to Umpquah river........ NUP todd UdeecdeW ondianetedtededsts 600 
Reconnaissance from Umpquah river to the boundary......ccccccecscscssescetscececeeenenseces 455 
EY amebersss «35 SA. Waites ea dnote. bdo cavaslpes Sek Ads clade aR S na WET Se bosses ‘ 700 
so oe on So ev cave sci Fa cut ah shy vccpbasacnansssuatacsevdeseiunsavintstagereras 400 
stn a nes Cote aes coset ene es neneke cues’ R herersscey ads typ hts nt lane breton 400 
all ea Ay ene oe Re rE REAR PLT eetttets exc eae atte 15 
San Simeon, Santa Cruz, San Luis Obispo, and Coxo harbors..........csccecceseseee eeeceee 400 
NON oan coy an cota vin unandnivanscendkevéciarndce@ascrsdcachlBasteiteos eedees 350 
ene REREOSE DERE LE ECRCPDRDCELE FECEE ALLE CEAT EEE EER PEER PREEECECERR TYE rt ccrebrd 100 
NOG ECO Tis io cpus austin dx ahs cdacuav sages aannessdlie saevadechaN Gh Otten utes 300 
ere Ontls Sn SSSR te TEE cs Duy ve candd cs qpashine davcugangdaatt uxt os 700 
Reconnaissance from Gray’s harbor to Admiralty inlet, W. T..........cecceeecceeceueeeees 350 
rere St ee kre Me ES LS AR OEL ARRAY AON, Dee 0, Sedee. 300 
i Ar ert brome l, cere eect cee PC PePee 250 
10 i ge cS sou gat ap teed anledihae Cbetsvasvedbidess sass veges 400 
ae ase hrcad cas sie key s8d vein FNCU NEI dos Shap hecadscgubgeceeacetey ist 150 
i Re RAB AR RA AE. FACE PARI. 9 lA ear pedi A eg 100 
OS oe 17 Sessa tits up 33d os v9 ccs TvedE CUTS elds to ta adossecagacvsvigegrarioens 500 
a ee a i ERE Re! A) 2 RA aR ae rare 100 
SEAR ts Sr ei ne nnn 6 oe nn eo ROD BE 100 
ia MR RARER. Sey ce 100 
Tr NS EES = 8 Pah toe sonvcatoscegiste trots 695 
San Pedro and Santa Barbara anchorages .........sssssesssssssesseesseccceeeueessceeeceeeeceeeees 20 


Mouth Farrallon island ......... ......cccccscccescosecees ee fn vvnce cducedicenaaterttreraaenam 20 
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Poi bTROYO8.....0csssesenases GsEOKGGSINS Kp octsasbisnnehucessseubesntecs bedvpeseas es paensests cates snea vue 
WG-tidal lines, Pacific Coastye tivevicessvecstvechsvevvesecebueesesoussecduatesuosvevvatevescsantna 
San Diego bay triangulation...........0000 soneesosssecuancuuhonSeanenpsecenenersscocs +i gan 
GL 518 TAMGT; CEA DAT AEIO I. Sarcen enon ovmenun eonenns oneeerua pecamenienarennsebe bees ee 
WMerthy take. waves; Laeilic, cOASL....c.<ccaucsenessinesdnecsboampunoomsdsoescoussnesccrs pene 
MAE TLGLIC TIACLIDIA CIGD 2 cactecavsneecccennnemanhandinaente teneiabnimestbonetorsresheisloamenene sos steotest 
MONIC OA or scbnesutuseawscd soe risodtbnsons Js consugeeupadtibeanabees forks tetcess ass kiana 
Geological map, Point Reyes........scsccseccsestsssnseasscdsecesondadivateblia sik Leetene pean dsdanews 
Geological map San Francisco bay ..........000+ sin oma senednn sss os.anenanausiioniaen¢nsiennn 
Géclogical map, Monterey. bay. ....0s.0<s-sssscesedsetseshedseenninasansasnsennanssnsnsnad 
MEMO AL TA DMITRI IGE O 4s seahasv0ssacnehsncReateeeenersaaty canehesesbasanteeerneae soeeaneeaeeneyae 

MISCELLANEOUS. 

Proofs of finished and unfinished plates.......scarccsecececesesvescuscseseeesssusnndinanmnnanna 
Gianni laniprotractOre Wis scccas ocsecscocccatessnsaditented cabnassscuci ude a ans os ceius annie ree 
Gurrent GIOPTAIIS <.....s0c0css0osececnsseshectoeuecuenise dus setwonsssdes ss tenses vo tsatthit—————————n 
Badal diagrams icsccssss.0s0.c0s0seestnesedtssvunnesiedy einmibnes 504 coe os obs tysegieennnnn 
Specimen box for deep-sea SOUNGINGE.....s5+0.0csscvceessveseses0eseceesses oncel yarn tnt maET 
Gas-pipe tripod......c..csccsscconcteccaterscnsssesesoieceaestocesancctes oes sys oi save nit 
Boutelle’s base. apparatus.........cccssscsastesotetpasacdasseneadtscossescvacesexcssennnimnaanmnn 
Botella’ s Scallold vicsns sas secsvtosente sees esceeeesccetauctess ssc era orateetter mae accectudieradinaeles 
Map of Washington City ...........ce00 Saaaes ve terds tasssns fess epcaeei' 770i scan nay SCAG ALAR 


Report of Mr. V. EL. King on the distribution and sale of maps. 


No. of 
impressions. 


20 
20 
30 
30 
20 











At the date of my last report, October 1, 1855, fifty-seven sheets of Coast Survey maps had 
been published. Since then the following charts have been added, which will make the number 


now published sixty-three ; viz: 
York river harbor. 
Gloucester harbor. 
Bass River harbor. 
Boston harbor. 
Mobile bay, go457- 
Reconnaissance of the Western Coast, from Umpquah river to the boundary. 


The following preliminary charts have also been added to the published matter during the 


year ; viz: 
Minot’s ledge. 
Cape Fear river and New inlet. 
Ship Island shoal. 
Santa Cruz and Afio Nuevo. 
Port Orford, Shelter cove, Mendocino City and Crescent City harbor. 
Port Townshend. 
Canal de Haro. 


The list of sketches for gratuitous distribution has been increased by the following; viz: 


Eggemoggin Reach. 
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Sow and Pigs reef. 

Romer shoal and Flynn’s knoll. 

Wachapreague, Machipongo, and Metomkin inlets, 

Ship and Sand-shoal inlets. 

Cape Charles and vicinity. 

Cherrystone inlet. 

Pungoteague creek. 

- Wimble shoals. 

Winyah bay and Cape Roman shoals. : 

Turtle harbor. 

Coffin’s Patches. 

Entrance to St. George’s sound. 

Entrance to Pascagoula river. 

Entrance to Barataria bay. 

Pass Fourchon. 

Entrance to Timballier bay. 

Sabine Pass. 

Entrance to Rio Grande river. 

Grenville harbor. 

Duwamish bay and Seattle harbor. 

A second edition of the volume of bound maps, mentioned in my report of November 1, 
1854, is now nearly completed. The number of volumes will be 400, which will be distributed 
principally as those published in 1854. 

There is also in progress the printing of 250 portfolios of maps, embracing the general chart 
of the Bay of the five States, with those that are published of Section II: New York bay and 
harbor, recently re-surveyed; and the harbors of Long Island sound. These will be distributed 
to Coast Survey agents for sale. 


List of Coast Survey maps distributed during the year, for sale, use of office, and gratuitously. 











Names of Charts. Turned over | For use of | Gratuitously | Total. 
for sale. » office. distributed. 
SP EECTNALDOL. 6... - o- om abi n 10cm ehevoennean cemeuses 10 2 82 97 
eels eS Po en pew onsuan~deced 8 1 31 40 
ER A RR Re a ee 24 8 265 297 
Gloucester harbor....-...---. [oe 350 Sacer eae Semen 11 5 58 74 
I 2 oS dn ce ada sa oon enn coc ceewn'ce 87 T 312 406 
ee coals Mos caananctinameees doLevensl. 7 4 123 134 
I ee a a cde checcunsctescenease 15 3 72 90 
ES ee i. BR. ad ocean aieas~deaunsnnn 13 3 67 83 
cnc emiunnene 13 5 68 |, 86 
Harbors of Holmes’ Hole and Tarpaulin Cove......-.-------------- 18 5 65 83 
ET ES Ee ne es eee 13 7 127 147 
General coast chart from Gay Head to Cape Henlopen-------------- 55 5 97 157 
Ss tr es ea et teu osha eee 163 2 69 234 
Ne Ls wximnion eemmin nnn 28 3 48 79 
ES a ae an 23 6 76 105 
Smmemmectiont river....-----..--------2-0----onne en onene 5 4 124 133 
i ot a aicgmivniddiamnicmam 23 4 70 97 
Harbors of Black Rock and Bridgeport....-.------------------- ates 23 4 65 92 
I ele ee Pos a). at alent 23 4 64 91 
Harbors of Sheffield and Cawkin’s Island.--.------.--------------- 13 4 65 82 
Harbors of Captains’ island, east and west.....-.-/---------------- 13 4 65 87 
Harbor of Oyster bay, or Syosset harbor..----------------+--------- 18 3 60 81 
Hart and City island, and Sachem’s Head harbor..--.-.------------ 8 4 66 78 
a i ale a ALI Dal PO 8 5 84 97 
New York bay and harbor, and the environs, yy} ------- ~~------- 8 2 9 19 


F 21cos 
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List of Coast Survey maps distributed, déc.—Continued. 
oe eee 





Names of Charts. Turned over | For. use of} Gratuitously| Total. 
for sale. office. distributed. 
New York bay and harbor, and the environs, gy}nu ---------------- 150 10 109 269 
Western part of south coast of Long Island...........------------- 8 3 69 80 
ittle Ber Harbor. Jc. 0.--5-6-es> <5 esos am eee eee ee eee sass 8 3 17 88 
Delaware, bay ‘and ‘Tiver= 2202025 4- csees Se nea ee ae eee see 10 i 105 122 - 
Seacoast of Delaware, Maryland, and part of Virginia.......--.-.---|.....-....-- 4 86 90 
Mouth of Chester river csoccnesesswesseeusseuee pie eae See 8 2 69 79 
Harbor ~of) Annapolis’and Severniriverases2- «ess aeees eee eee 8 i 133 144 
Pasquotank river Jo: -.-c-seneeemsesean tess ene aes ie we eo tea ee 8 S 70 81 
Oharleston harbor..:-s-502--ssemetesee cassie s batemn ma eet 194 16 198 408 
Oatiand Shipiisland harborse..c-s-sece==Secan eens lees. ooeeeeenite 8 a 65 76 
Mobile: bay,.entrance..ce2o-e2 coer eae ce es omnes ea eee eee 18 17 tk 106 
Galveston entrance, <i. 6.-< sansa eee ele ma Se See Se tee ee ate re ot te ee 17 123 140 
Key West_harbor, and approaches2 2. .-----o6-ssee-= se eeeeeeee 213 5 187 405 
West Coast reconnaissance, from San Diego to San Francisco. -------- 70 3 140 213 
West Coast reconnaissance, from San Francisco to Umpquah river--.-- 63 3 88 153 
West Coast reconnaissance, from Umpquah river to the boundary-..-.- 6) hae Aes ee 40 45 
San Wiero bayand approaches sate. cons eteme te ener eee eee oe 58 2 73 133 
Trinidad bay<s- ose ee eee sco en ees Sottele Se ee ne eRe ee eet 58 3 70 131 
Humboldt bayeteaoser vet oa aac wars 3 ate ae cwinameecea ene ees 58 3 72 133 
Montérey harbor. 05. QLD. Join ais. neha te. destiged--bs- a 58 3 70 131 
Entrance tom olumbid wiveras. 22 files eantnoe cane aense aoe eno 58 3 134 195 
Sketches:of—Minot’s ledves. 2.2. laeenecetanmea sesh ces see. ee 8.4 eee 12 17 
Nantueket:shoals:.c conese cose teen ieee ae ee eee eee 10 2 74 86 
(hincotvesrnoe inletiec cs: Senate. coer eo kena a aolte oe cc «cere 2 64 66 
Ocrdéoke Mlet. SLU SEs PSE Eee Le LAS LE SS Ay 3 74 77 
Beaufort haxboryctt.: Ort - anh dd tse cereerysrd static ewe ee 8 2 60 70 
Pryuie-FAn AAO P ult comer er etme cee cee akeee 2 cee 8 4 61 73 
New tiver and bar 220 A oe ee ee 2 l3 8 y 61 71 
Cape Fear river..and, New. inlets. -005hseeue wo Saocd~ dee 5. lhe sishettheieactae 12 17 
Woray Uiisto io 2 fa eee eee e ee tame oe ae 8 2 67 17 
Entrance to Savannah river. _.....2.s0s52-224.--22--- 8 3 61 72 
Savannah city, Front and Back rivers...-----..-------- 8 3 59 70 
LOUIS ne na Nie wa ane nes 2ae seca tein eee cae 20 3 75 98 
Western const of Florida... 4.0 2s oe ey 7 2 37 46 
Bt. Mark's bar and channel 2..cn ssc ne. dcccadeece es ae o> 8 4 72 84 
Entrance to 8t/ John’s Tiver-.2.....- ca csececscecce 5 3 126 134 
Delta of ‘the ‘Mississippi coud... 1.5. e cen annccencon 9 3 64 76 
Ship Idland shoalissian teedewe ag do~ wecavn Fads xacawe’ 5) crane eee 12 17 
CRLYORlOl PAY Uncas ack ay uve ViGns teiearkeke cs cana 9 3 62 74 
Ban Tools Pass- oon onan ecnek saeco oan ew Rane es 7 2 125 133 
Cotelina harbotsc peed. eles bhi oth cha eleeee 39 2 66 107 
Prisoner’s, Cuyler’s, and San Clemente harbors.---.---- 59 2 65 126 
Ramen meriera/blbs.< 02 _ See OL ecto ee ke eee ee 56 2 198 256 
fan Simeoh) Santa Crus: hc... 2. vb ccnous maoces cua 51 3 65 119 
Santa Cruz and Afio Nuevo......-..0------cceececcenca 51 2 44 97 
Ban Paaro hatbor.ucst Oe vse. bok co asses en eee 59 2 92 153 
San Francisco city........----- wige ta: einer te gage d9 Sy ytd ae 21 4 82 107 
Port Orford, Shelter Cove, &c_ 2-22 acca sn len dec colt cee tid wet= 
Entrance to Umpquah river. ...........----------<--- 56 3 196 255 
Bhoalwatet bay... = <8 38. cb cek boca 56 3 171 260 
Reconnaissance from Gray’s harbor to Admiralty inlet... 56 2 202 260 
Cape Flattery and Neé-ah harbor........-....-------- 56 2 202 260 
Valse Dungeness harbdra2i., (4.42. Wee eee 66 3 182 241 
Fort Townshend ...2.-\.- 21... -bececeeshbeaccdden ee 12 12 
Ganal4dé- Haro? 62) CoS ee err ee eee BO: tree Re 35 85— 
Egepemoggin Reach...) 2j- 0. cc dencnwensacannuee Ie eee 27 27 
Vurrenticharts| Boston harbor’__.-2-2-.sc.sece lee ae 18 2 48 68 
Sow and Pigstreeti-. J gas. Joo occ Sree eee 27 27 
Romer and Flynn's shoalex... oii. coded caecsdcdd ee 27 27 
Pbnnahe 1 mandy. HOOK 25. 3-2 ele ee eee 8 2 49 59 
Wachapresgup, Machiponyo,; Ke. 125.0 lsd ce ae eee 28 22 
Phip and ‘Hand Shoal inieth. 2 ooo. ooo che econ ee ee ee 28 28 
Entrance to Chesapeake bay....-.......-......------ 14 2 42 58 
Qape Charles snd svicinityweti ts 22225 eee ee eee 27 27 
Gherrystone inlet... «-2. 86.00 soe cr ot st = oes ee ees 28 28 
Pungoteague creek. J-cB2- 08 co roe n ow nncnctccdw ee eee a ee 28 28 
Fishing or Donoho’s battery..-.....-...-.----------- 8 2 34 44 
Matteras hogan. ee ee a ee 8 2 87 47 
biattoran"inleQ. .Jccctees Meee aces oh oncec ors steele 8 2 49 59 
Winkle ehpals. en Cee ea. é aon mann mee @inten Goa Rae Dilan ste 27 27 
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List of Coast Survey maps distributed, &c.—Continued. 
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Sketches of—Winyah bay and Cape Roman shoals.-..._--.---------|-2..222.-22-/------- ee 27 27 
NIN errosh tac trset a bead i ax od as niches oa6= 8 2 35 45 
i a oe I a a a ae 9 2 33 44 
DMCC TINGE (252 no saree Cow h 6 erste ssa USES 9 2 45 56 
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BIT Dtaes rue so SSS FU os LOSE RS RRA on Ioid 27 27 
ND DE SEE oa ys eee Ce ee ee a ee 28 28 
Reconnaissance in the vicinity of Cedar Keys.-.--.-..-- 9 2 48 59 
ummmer ive, '4> Cedar Keys: 2 ie sek Ole sls 9 2 47 58 
PS 0 Di. Georce:s SOON. ns ace m onde anne pe eintaascdece << 1 28 29 
PnianG Pass, Grand pay .-..-----.-2--s---eek noe 9 2 48 59 
Batncc tO -Pancugoula Tver l= Siu sl SQsee se AL eel sou ache add. e|eeeeebee 26 26 
Re a te hg he ie 9 2 38 49 
DEEN OGIRGMIIA UNY.6 55. -o---scseoe sens tocenet |p setet cer ecalstece eels 28 28 
eenreIenE) JO See SL Uta eas epe toi stile. eee week kk . 29 29 
ROEM BIIEOT SDA 0 on Ss iota Sn |e Sade op eloo dae nne an 28 28 
a USL a peel Rep di ik EE RLS eet ae 9 2 47 58 
RUIEIOASS SSL Jeo fae pc sts bast jena 5 weno at | Wosieeo seb cbs |sence esa: | 28 28 
SIRES SEICADGG TINGE | — oo omc so od etree s teow bso ge on ca nlse oes se om 29 29 
SPEER DEIR oe 8 on oo ee ee I 34 2 51 87 
meme Comeopion fy55) 2s 2 1 2 one cs sce pe setig soso 54 2 39 | 95 
ST Sars 5 Sy A el Se ee 59 2 51 112 
Supe Disappointment)... 2b sel ee eee ls 34 | 2 51 87 
a a ae 7A ee a ee 29 49 
Duwamish bay and Seattle harbor_.....--....-------- 50 |---------- 29 79 
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APPENDIX No. 20. 


Report of Dr. B. A. Gould, Jr., assistant in charge of telegraph operations for determining differ- 
ence of longitude between Wilmington, N. C., and Montgomery, Ala. 


CampBripae, November 11, 1856. 

Dzar Str: The report submitted to you upon the telegraphic operations for longitudes, during 
the year ending October, 1855, was written upon the eve of my departure for Europe, for the 
purpose of making the requisite arrangements for the construction of a heliometer, meridian 
cirele, and normal clock, contributed by the citizens of Albany, towards the equipment of the 
Dudley observatory of that city, and primarily to be used in measurement of the Pleiades, and 
for providing a new and larger transit instrument for the Coast Survey. The duration of my 
absence was but three months, during which period the chief workshops for astronomical 
instruments upon the Eastern continent were visited, as well as the chief observatories of the 
continent and England. ‘The results, as already reported in detail, have, I trust, been found 
Satisfactory ; and information has already been received of the completion and packing of the 
transit instrument, which will, I am confident, be found to have no superior. It has been made 
by Messrs. Pistor and Martins, of Berlin—has an object-glass of six French inches aperture and 
eight English feet focal length, and is provided with all the auxiliaries which the progress of 
instrumental art and astronomical requirement seemed to indicate as chiefly desirable. The 
other instruments, with the exception of the heliometer, were also contracted for, and full reports 
have already been presented. The heliometer—the means for which had been provided in con- 
sequence of your advice, and for the sake of the observations of the Pleiades needed by the 
Coast Survey—was not ordered in Europe; but after very mature reflection and conference, its 
construction has, with the entire approval of the trustees of the observatory, been intrusted to 
Mr. Spencer, of Canastota, N. Y., who has at present made considerable progress in the prepa- 
ration of the plans. 
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The Hardy clock had been entirely refitted during the year by Mr. Saxton, and rendered 
much less difficult of management than formerly ; and the reversal of transit instrument No. 
6 had been much facilitated by the addition of an apparatus for lifting the axis from the y’s 
through the agency of an eccentric cam. This, although attended with the serious inconyeni- 
ence of requiring a semi-cylindrical cavity to be cut in the stone for receiving the cam, is found 
to be in other respects a material advantage, and is preferred by the observers to the arrange- 
ment with a levelled wheel and screw as in transit No. 8, the former requiring less time by half. 

The new portable clock ordered in June, 1855, of Mr. Krille, of Altona, had not been 
received, nor has it arrived even at the present time, to the serious disadvantage of the work, 
although it was promised for November of last year. Its arrival would have enabled the longi- 
tude parties to dispense with the Hardy clock, the length of which, as well as its mercurial 
pendulum, are but ill suited for constant transportation. JI am unable to assign any valid 
reason for this extraordinary delay. The telegraphic campaign between Wilmington and 
Columbia, recommended in my last report, was entered upon at your direction by Messrs. Dean 
and Goodfellow, immediately on the completion of their summer labors with you, and observa- 
tions commenced with the month of December. The ordinary delays, obstacles, and embar- 
rassments were encountered, and the unaccustomed intensity of the cold introduced a new source 
of annoyance, in the freezing of the ink in the chronograph pens, an occurrence not anticipated 
in that latitude. It is not probable that this will in any manner impede the operations of the 
coming season, all of which are to be in latitudes south of 32° 23’; but aproper regard for the 
future extension of operations demands some means of escaping this difficulty in subsequent 
years, and my friend, Professor Horsford, of this city, has devoted considerable thought and 
experiment to the discovery of an ink adapted to the wants of chronographic registration and free 
from the danger of freezing at ordinary atmospheric temperatures. His results promise success 
at no distant date, if indeed they may not be considered as entirely satisfactory at present; but 
some further experiments appear desirable before any full expression of opinion. ‘The import- 
ance of the problem is extreme, and not less so for fixed observatories throughout the zones in 
which those of the northern hemisphere are situated than for the temporary longitude stations 
of the Coast Survey. 

Immediately upon my return to America, I hastened southward, visiting the stations at 
Wilmington and Columbia, and passing on to Mobile and New Orleans, in both of which latter 
cities careful examination was made before deciding upon sites for the stations of the following 
winter. The alluvial character of the soil will render especial precautions and devices necessary 
in New Orleans, which have been given in detail in my special report upon the sites selected. 

Mr. McDonnell had in the interval refitted the Macon observatory and built a new station at 
Montgomery in the grounds of the State-house, and within a few yards east of that building. 

The Wilmington-Columbia campaign was concluded during the last week of February, and 
Messrs. Dean and Goodfellow passed on to the next link of the westward chain, the stations 
Macon and Montgomery. By the skill and untiring energy of these gentlemen, this campaign 
was rendered the shortest upon record, and entirely the most successful as regards the prompt- 
ness and completeness with which the prescribed number of star exchanges and of night’s work 
in each position of observers was attained ; these exchanges having been made on eight nights, 
beginning March 23, and ending April 24, and all observations of every kind being included 
between the dates March 8 and April 26. This was the more striking since, during a considera- 
ble portion of the time, Mr. Dean was seriously ill, and moreover abandoned in the midst of 
work by the aid upon whom he was almost entirely dependent for assistance. 

During the progress of the Macon-Montgomery campaign, the Mobile station was constructing 
by Mr. McDonnell in the public square, which appeared the most satisfactory of all the availa- 
ble sites. It differs from the more northern ones only in being lower at the eaves, to permit of 
observations of the inferior transits of circumpolar stars. The roof boards were strongly braced 
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by transverse boards to prevent warping during the summer, under the powerful influence of 
the almost zenithal sun. 

Returning north at the close of March, I visited Mr. Dean in Montgomery and Mr. Good- 
fellow in Macon, at the completion of star exchanges in the first position of observers, making 
observations with Mr. Dean for personal equation. 

During this interval of six months, the reductions could, of course, make but small progress. 
The simple though laborious reading of registers went on in duplicate with regularity, but, 
beyond this, little advance was made ; and circumstances which prevented me from receiving 
until long after midsummer sufficient force for pressing forward the reductions with the desired 
rapidity, have acted, together with the material impairment of my health and the heavy 
responsibility of additional duties, to render the progress of this work less satisfactory than I 
could have wished. The force is now sufficient to justify the expectation that before the time 
for my next annual report, no back work whatsoever will remain unreduced. 

It has seemed but proper, while carrying on the reductions, to put them in such a form as to 
be readily available for the volume of results of the telegraphic operations, for which you have 
directed me to prepare the materials. No exertions have been spared to hasten this desirable 
end; and recent publications of European astronomers, who adopt and give, as new, the 
identical methods used by the Coast Survey eight or nine years since, and only abandoned after 
superior méans had been devised for the attainment of the same end, indicate the importance to 
astronomy of publications which shall give in a connected and digested form those results, 
experiences, and methods, which have been thoroughly elaborated by the Coast Survey, but are 
only accessible to foreign scientists through oral communication and the collation of the succes- 
sive annual reports. 

In my last report were contained the catalogues of circumpolar and time-stars prepared and 
adopted for the use of the telegraph parties. The former was based entirely upon Struve, but 
owing to my absence and consequent inability to bestow proper revision, some errors have crept 
into the printed table. During the present year eight other stars have been incorporated into 
the circumpolar catalogue and especial care devoted to its revision. I therefore take the liberty 
of appending it here also, and suggesting that it be printed with your annual report. 

I remain, dear sir, very respectfully and faithfully yours, 
B. A. GOULD, Jr, 

Prof. A. D. Bacue, 

Superintendent U. S. Coast Survey. 
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APPENDIX No. 21. 


Report to the Superintendent by Assistant George W. Dean on details of the method adopted for 
telegraphic operations to determine difference of longitude, with descriptions of the instruments 
and means employed. 


Macon, Grorata, April, 1856. 

Dzar Sir: In accordance with your request I respectfully submit the following report upon 
the method of determining differences of longitude by means of the electro-magnetic telegraph 
as at present pursued in the United States Coast Survey operations. 

To make the subject more easily understood by those who have not seen these experiments, it 
may be well first to present a general recapitulation of the instruments and equipments required 
by each field party, and afterwards a detailed description of such of them as will make it intel- 
ligible to all. 

Each party is furnished with a forty-six inch transit, an astronomical clock, a sidereal chro- 
nometer, a Morse telegraph register, a chronographic register, a Grove’s battery of forty-five cups, 
and a self-sustaining battery, either Mathiot’s, Smee’s, or Daniel’s, which is used in the local 
circuit. 

The stations are generally selected from two to six hundred miles apart, as circumstances may 
require, though experiments have been successfully made between stations a thousand miles 
distant from each other. Temporary field observatories are built in the most simple style, 
affording the greatest convenience and best protection to the instruments at least expense ; the 
cost varying from fifty to one hundred dollars, according to the locality. The sites for the 
observatories are selected with special reference to the greatest stability of the instruments when 
once adjusted, and a clear sweep of the heavens from north to south. The transit instrument is 
always adjusted upon a granite or marble block, about five feet in length, three in width, and 
one foot in thickness. This block is sunk into sand about two and a half feet, and when neces- 
sary (as in a clay soil) it is protected from lateral pressure by a curb or box, a foot greater in 
both dimensions, placed around it. In case the location is wet or marshy, a grillage, from 
twelve to fifteen feet square, is made of six-inch planks, arranged transversely and strongly 
spiked together. This is placed from two to three feet below the ground surface, and upon it 
the stone piers are adjusted, the whole being enclosed in a strong crib, flush with the ground, 
and filled with sand, leaving a ditch around to prevent, as far as possible, any movement of 
the foundation. Figure 1, Sketch No. 66, is intended to represent a transit pier adjusted in the 
field. 

The astronomical clock is fastened to a granite or marble pier, of suitable size, when one 
can conveniently be obtained ; but this is not absolutely necessary, as well-seasoned, hard, or 
white pine timber has been found to answer every purpose, when properly secured in the ground. 

The observatory being ready for occupation, a single day is sufficient for the practised observer 
to set up his transit and clock, and one clear night will enable him to adjust his transit in the 
meridian, and obtain a reliable clock correction. 

It sometimes happens that neither the approximate latitude nor longitude is known before 
reaching the station; but this is of little consequence to the practical astronomer, as he can 
soon determine the approximate latitude sufficiently near for his immediate purposes by measur- 
ing the zenith distance of a few of the principal stars which pass near his zenith, by means of 
the ‘‘finders’’ upon his telescope. An approximate latitude being thus determined, (within a 
minute or two of arc,) he is prepared to determine an approximate clock correction, by observing 
stars as near to the zenith as practicable, both north andsouth. This done, he is ready to place 
the telescope in the meridian, by directing it upon any of the circumpolar stars the time of cul- 
mination of which may be most convenient. After the instrument is adjusted in the meridian, 
the cast-iron frame, or stand which supports the telescope, is firmly secured to the top of the 
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stone pier with plaster of Paris prepared with water in the form of thick cream, and poured into 
the holes made in the base of the stand for this purpose. ‘ 
Transit Instrument.—The transits used by the Coast Survey parties were made in the most 


approved _manner by Troughton & Simms, of London; the focal length of each is forty-six | 


inches, with an aperture of two and three-quarter inches. Their magnifying power in use is 
about one hundred. 

Before commencing the observations, the riding level is carefully adjusted. The telescope is 
then set to a stellar focus by directing it upon a planet or star, or any distant terrestrial object. 
The parallax of the eye-piece, the verticality of the threads, and the collimation, are carefully 
examined and adjustment made, if necessary. The manner of making these adjustments is 
supposed to be already familiar, and need not be repeated here. 

For telegraphic purposes, the diaphragm is composed of twenty-five threads, arranged in five 
groups, as in Figure 2, Sketch No. 66, which represents the field of the telescope. The equa- 
torial intervals between the threads, which form a group or tally, as it is called; or, in other 
words, the time required by a star upon the equator to pass from one thread to another, is about 
two and a half seconds of time. The intervals between the tallies are twice as large as the 
intervals between the threads forming a tally. This brief description of the transit instrument 
will perhaps suffice for present purposes, as the reader is supposed to be already familiar with 
its construction. 

Astronomical Clock.—The value of the astronomical clock is determined by the amount of the 
variation in its daily rate, after having been once adjusted and regulated with- great care. It 
differs from the common clock chiefly in the construction of its escapement wheel and the 
pallets that check the movement of the wheel, in connection with the compensating pendulum, 
by which the centre of oscillation, or centre of gravity, is kept at the same distance from the 
point of suspension under all temperatures. The escapement most generally used in astro- 
nomical clocks is known as the ‘‘ dead beat’’ escapement, from its peculiar motion, which allows 
the second hand to move forward by jerks. These occur at the extremes of the arc of the 
pendulum vibration. The compensating pendulums are generally known as the ‘‘ mercurial’’ 
and the ‘‘gridiron.’’ The former is constructed of a flat steel rod about half an inch wide, one 
eighth of an inch in thickness, and between thirty-five and thirty-six inches in length. Upon 
the bottom of this slides a steel stirrup, of sufficient dimensions to sustain a glass or iron 
mercurial jar, two inches in diameter and eight inches in height. Figure 3, Sketch No. 
66, is intended to represent the form of the mercurial pendulum; and also the ingenious 
contrivance for conducting the galvanic circuit through the clock, as devised and made by 
Joseph Saxton, Esq., assistant in charge of the Office of Weights and Measures of the United 
States. P represents the steel pendulum rod; § is the steel stirrup which slides freely upon 
the bottom of the pendulum rod, to be elevated or depressed at pleasure by turning the milled 
head screw a, and M represents the iron mercurial jar, which rests in the stirrup. Glass 
jars have heretofore been used for the purpose, but in a field instrument, where much risk must 
always attend its transportation, the observers had often felt the want of something more safe 
and convenient for transporting so large a quantity of mercury than a glass jar or bottle. 
Accordingly Mr. Saxton (at my request) last year made an iron jar of the same capacity as the 
glass one heretofore used. Its dimensions are about one and a half inch in diameter, and 
seven and a half inches in height. It is closed at the top by a small screw, which secures the 
mercury in transportation. In this form of pendulum, the principle of compensation consists 
in having a column of mercury just sufficient to counteract the changes in the length of the 
steel rod, arising from variation in the temperature. On referring to the drawing, it will be 
readily understood that a rising temperature will lengthen the steel rod P, and cause the centre 
of oscillation to fall lower from the point of suspension ; the mercury in the jar M, on the 
contrary, will, from the same cause, expand upwards, thereby diminishing the distance between 
the centre of oscillation and point of suspension. The exact quantity of mercury necessary 
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‘for adjusting the compensation can only be ascertained by experiment. As a general rule, 


however, a column of mercury between six and seven inches in height will be found nearly 
correct. 

Perhaps a clear idea of Mr. Saxton’s ingenious contrivance for connecting the galvanic 
circuit through the Hardy clock will be more readily obtained from the drawing B. Figure 3, 
Sketch No. 66, is a brass plate, fourteen inches in length, and one and a half in width, and one 
fourth of an inch in thickness. This is suspended .on the back of the clock case by means of 
two steel rods s, s’, of the same dimensions as the pendulum rod before described, and from 
points in a horizontal plane passing through the point.of suspension of the pendulum. Plate 
B is kept in position in the clock case by the screws 0 and 0’, which are so adjusted as to allow 
the plate to move freely in a vertical plane, whenever a change of temperature may contract or 
expand the steel rods s,s’. The object of this compensating arrangement is to keep the little 
platinum tilt-hammer (to be presently described) at a proportional distance from the point of 
suspension of the pendulum at all temperatures. I in the figure represents an ivory plate fixed 
upon the brass arm A, projecting ata right angle from the plate B. The ivory insulates the 
galvanic circuit from the brass work of the clock, and on this plate the platinum tilt-hammer is 
delicately adjusted in a little silver frame. By means of the screw x, represented in the figure 
as passing through the lower part of the frame, and pressing against the end of the ivory plate, 
the tilt-hammer may be adjusted in a horizontal position, so as to make the highest point fall 
directly below the centre of the metallic pin, which projects from the small ivory slide ec, 
attached to the pendulum rod. The opposite end of the tilt-hammer rests upon a small brass 
standard, plated with platinum, and connected with the brassarm A. This platinum plate 
being insulated from the frame which supports the tilt-hammer, the galvanic circuit through 
the clock is completed only when the end of the tilt-hammer is in contact with the brass 
standard. 

The ivory plate c, upon the pendulum rod, is adjustible in a vertical plane, and after the 
clock has been firmly secured upon its pier, the metallic pin upon the ivory plate is adjusted so 
as to press upon the apex of the tilt-hammer just sufficient to break the contact formed by the 
opposite end of the hammer resting upon the brass standard. The copper wires w and w’ form 
a part of the galvanic circuit. When w is connected with the framework which supports the 
tilt-hammer, and w’ with the brass plate B, and the end of the tilt-hammer rests upon the 
brass standard, the circuit is closed, and the galvanic circuit passes freely from w tow’. This 
is the case at all times when the battery is in action, except the instant that the pendulum 
reaches the centre of its oscillation, when the metallic pin on the rod touches the apex of the 
hammer, and breaks the contact by lifting the opposite end of the hammer, Platinum being 
one of the best conductors for the galvanic current, the slightest contact between two pieces of 
this metal forms a very perfect connection of the circuit; hence the simple pressure of the end 
of the little tilt-hammer upon a platinum plate is sufficient to close a galvanic circuit of many 
hundred miles in length. Experiments were made by the late Professor Sears 0. Walker upon 
a cireuit of more than two thousand miles in length. 

Almost immediately after the circuit is broken by the clock, the end of the tilt-hammer falls 
upon the platinum plate, and the circuit remains closed until the pendulum reaches the centre 
of the next oscillation, when it is again broken. From this brief description, the mechanical 
arrangement by which the clock is made to record its own time upon the common telegraphic 
register, or, in a more perfect and beautiful manner, upon a chronographic register, designed 
expressly for this purpose, may perhaps be understood. Before proceeding to describe the 
recording apparatus, I must refer to Figure 6, (sketch No. 66,) which is drawn from a specimen 
of the chronographic recording in Bond’s Chronographic Register. It will be observed, that at 
the beginning of each minute the second mark is omitted upon the sheet, or, in other words, 
the circuit is not broken by the clock. It will further be noticed, that at the beginning of each 
five minutes two second marks are omitted. This is designed for the purpose of checking the 
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time, as noted by the recorder in the observatory, and for facilitating the reading of the sheets 
when posting the observations in a book prepared for that purpose. 

The simple and beautiful contrivance for obtaining this result was designed and made by Mr. 
Saxton. Figure 4 is intended to represent the manner of completing the galvanic circuit 
through the clock at the beginning of each minute. B and B’ are brass plates, which are insu-— 
lated from the brass-work of the clock by intervening thin plates of ivory (not represented in 
the figure.) The wires d and d' connect the plates B and B’ with the brass plate B, shown in ~ 
Figure 3; @ and a’ are platinum pins, which project about a quarter of an inch from plate B ; 
land / are light platinum bars, turning freely upon platinum axes at b and J’. On the bar I, 
the platinum pin ¢’ rests upon the periphery of a light brass wheel, which is firmly fixed upon 
the shaft of the second hand. The little notch on the circumference of the wheel is coincident 
with the position of the second hand when indicating sixty seconds upon the face of the clock. 
In the figure the second hand is supposed to indicate fifty-nine seconds upon the clock; at the 
next vibration of the pendulum, it moves forward to sixty seconds, the projecting pin on 
the bar U slips into the notch upon the circumference of the wheel A’, and the end of the bar — 
falls upon the platinum projection a’, when the galvanic current will pass through the clock, as 
indicated by the arrows ee’. At the next vibration of the pendulum, the wheel A’ moves — 
forward in the direction indicated by the arrows, throwing the small pin out of the notch in the — 
periphery of the wheel, and thereby breaking the circuit at a’. The wheel A is of the same 
diameter as A’, and is fixed upon the shaft of the minute hand. It has twelve notches equidis- 
tant upon its circumference, one of which is coincident with the position of the minute hand 
when indicating an even five minutes on the face of the clock. The bar 7 is similar to 7, and 
operates in the same manner, At every five minute mark, indicated by the hand upon the dial, 
the pin c.on bar / slips into one of the notches, thus allowing the end of bar J to touch the 
platinum projection on the plate B. The notches upon this wheel are so formed as to allow the 
pendulum to make two vibrations before the pin ¢ is again thrown upon the circumference of the 
wheel, which breaks the circuit at'a. I+ will be perceived from the drawing that the galvanic 
circuit is connected thr meh the clock whenever either of the bars / or U is allowed to touch the 
platinum projections a or a’, although the circuit through the tilt-hammer continues to be raised — 
at each vibration of the pendiilait, 

Chronographie registers. —The register invented and made by Messrs. Bowdbyo of Boston, has a 
cylinder eleven and a half inches in length, and nineteen inches in circumference. Its motion 
is regulated by a centrifugal fiy-regulator, similar to those used upon equatorial instruments, 
in connection with a pendulum adjusted to vibrate half seconds, and which allows the cylinder © 
to revolve uniformly once a minute. The paper is conveniently secured upon the cylinder by 
spring clamps attached for that purpose. The cylinder is of such size as will admit of recording 
the observations made in two hours without raising the pen from the paper. Figure 6 (sketch 
No. 66) is a specimen of chronographic recording on Bond’s Register. Figure 7 is a specimen 

of chronographic recording on Saxton’s Register, the cylinder of which is eight inches in 
~ length and fifteen inches in circumference, adjusted to revolve twice a minute. Its motion is 
regulated by a combination of the crank with the vibration of two pendulums. It is hardly 
necessary here to give a detailed description of these instruments, as both may be easily under- 
stood from a slight inspection. 

Batteries.—The Grove’s battery, used in the main circuit in the Coast Survey experiments 
for determining differences of longitude, is the same as that generally employed in telegraph 
offices. 

The Mathiot self-sustaining battery, which is sometimes used in the local circuit, has been 
found very convenient. An elaborate description of this battery, written by Mr. Mathiot, may 
be found in the Coast Survey Report for 1854. Appendix No. 56, page 193. 

The improved Daniel’s battery is of more recent date than either Groves’ or Mathiot’s, and a 
brief description of it here may be of interest. 








THE UNITED STATES COAST SURVEY. 171 


Figure 5 (sketch No. 66) represents two jars of the Daniel’s battery. Care made of copper 
plate, about one-sixteenth of an inch in thickness, eight inches in depth, three and a half inches 
in diameter at the bottom and four at the top. P P are cylindrical porous jars, one-cighth of an 
inch in thickness, seven and a half inches in depth, and two inches in diameter. Z Z are zinc 
plates, which are suspended in water in the porous jars. To set the battery in action, the space 
between the porous and copper jar is filled with sulphate of copper, (blue vitriol,) and the porous 
jar is filled with fresh water. The zinc plates require no amalgamation, (but would thereby be 
more serviceable ;) and as soon as the water filters through the porous jars sufticiently to satu- 
rate thoroughly the sulphate of copper, the galvanic action between the metals will take place 
when the poles of the battery are connected. It requires from one to two days for the sulphate 
of copper to become sufficiently saturated to produce a strong current; but a few drops of sul- 
phuric acid, mixed with the water in each porous cup, will greatly facilitate its action. The 
porous cups are kept filled with pure water, and the copper jars are supplied with blue vitriol, 
from time to time, as circumstances may require. 

When in good working condition, the intensity of the current from two jars of this battery is 
equal to the intensity of one cup of Groves’. The chief recommendation for this battery in 
field purposes consists in its portability, small original cost, and the economy in keeping it 
in action. During the three weeks which it has been used in the past season in the longitude 
experiments, its performance has been highly satisfactory, and on one occasion it continued to 
give a strong current for more than a month, requiring now and then the addition of a little 
water and sulphate of copper. 

Having described the astronomical instruments and telegraph apparatus in as brief a manner 
as possible, I will endeavor to give a general description of the mode adopted in the Coast Survey 
for determining differences of longitude by means of the Electro Magnetic Telegraph. On 
reaching the stations, the difference of longitude of which is to be ascertained, each observer 
determines his local time as soon as practicable. This, we have before stated, can be easily 
accomplished in a single clear night. The local time being determined, the observers take their 
chronometers to their respective telegraph offices (when the approximate difference of longitude 
is not already known) and determine an approximate difference of longitude in the following 
manner. The observer at oné office makes a single tap upon the operator’s signal key at every 
ten seconds, as indicated by his chronometer, while the observer at the other office notes the 

time of the tap by his chronometer, in the same manner as if he were observing the transit of a 
star. Six or seven taps are sufficient to give a good approximate difference of longitude. After 
the signals are completed, each observer informs the other how much his chronometer is fast or 
slow of the true time, and from this data the difference of longitude is at once obtained. This 
determination seldom requires more than ten or fifteen minutes. It is proper here to remark, 
that the officers connected with the telegraph lines upon which these experiments have been 
made by the Coast Survey have always cheerfully extended every facility within their power. 

As soon as an approximate difference of longitude is obtained, a set of stars is selected with 
much care from the British Association Catalogue, and arranged in such a manner that while 
one astronomer is observing a star, the other may be engaged in adjusting his instruments or 
looking after other matters in his observatory that may require attention. The following 
copy of a portion of the longitude star list, which was used in the Macon and Montgomery 

telegraph campaign of this season, will, perhaps, be sufficient to convey a clear idea of this part 
of the programme, without further explanation. 
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COAST SURVEY ASTRONOMICAL STATION AT MACON, GEORGIA. 


List of stars arranged from the B.A.C. for determining the difference of longitude between Macon, — 
Georgia, and Montgomery, Alabama, March, 1856. . 
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For determining the azimuth and collimation of the transit, and also the clock correction each 
night, those stars only, whose places have been most accurately determined, are used. For 
greater convenience to the observer, manuscript catalogues of the principal circumpolar and 
zenith stars have, with much care, been compiled from several of the most reliable authorities. 
(See Appendix No. 46, page 287, Coast Survey Report, 1855, and page 166 of this report.) At 
least six or eight zenith stars, with lamp east and west, in connection with at least two 
reversals of the telescope, upon two circumpolar stars, are carefully observed each night before 
commencing the exchange of star signals for differences of longitude. The reversal of the 
telescope upon the circumpolar stars is for the purpose of determining the collimation of the 
threads. The telescope is raised and lowered in its Y’s, without risk of jar to the instrument, 
by means of a reversing apparatus attached for that purpose. 

The telegraph lines are usually available for making these experiments after the regular 
business of the telegraph company is completed. The time varies from ten p. m. to two a. m., 
when the operators in their respective offices connect the main telegraph wire with the wires 
extending to the respective Coast Survey stations, thus placing only the Coast Survey apparatus 
in the galvanic circuit. As a general rule, on connecting the stations by telegraph, the platinum 
or negative pole of the battery at the eastern station is connected with the ground plate, and 
the zine or positive pole is connected with the ground at the western station. 

The ground plate consists of a copper plate, from twelve to sixteen inches square, to which a 
No. 10 or 12 copper wire is well soldered. This plate is buried from four to five feet below the 
surface of the ground, the copper wire being of sufficient length to connect with the battery. 
It is desirable that this plate should be sufficiently below the surface so as to be constantly kept 
in contact with moist earth, since the ground forms one half of the galvanic circuit in all tele- 
graph operations. It is immaterial which pole of the battery connects with the ground, so long 
as the opposite pole of the second battery is also connected with it. 

As soon as the galvanic circuit on the main line is completed, the astronomer at the eastern 
station connects his clock with the circuit, and at once prepares for exchanging star signals. 
When a star enters the field of his telescope, he makes it known to the observer at the western 
station by rapidly breaking the circuit, thus producing a rattle. Figure 2 (Sketch No. 66) rep- 
resents the diaphragm of the field of the telescope. The instant that a star is bisected by one 
of the vertical threads, the observer breaks the circuit by a tap upon the key &, seen in Figure 
No. 1, (K.) In clear weather, each star is observed only upon the three middle tallies or fifteen 
threads. In cloudy weather, it is observed on any threads which may be practicable. 

The discussion of the results from former experiments seem to indicate that it is better to 
observe the star only upon fifteen threads than upon the twenty-five, since the eye of the observer 
becomes rapidly fatigued by observing the smaller stars upon so many threads. Most of the 
stars which can be conveniently arranged for telegraphic signals are unfortunately of the smaller 
magnitudes. 

As soon as the signal is given for observing, the Morse register at each station is set in 
motion, and the record of the observation is obtained on four different registers. We may here 
incidentally remark, that the time recorded upon the registers most distant from the station 
where the observation is made is not strictly identical with the time recorded at the station of 
observation. This we shall notice more particularly hereafter. 

Upon the completion of an observation, the observer signifies it by a signal similar to the one 
made at the commencement. 

Immediately after the observation upon the star is completed, the riding level is placed upon 
the pivots of the transit, and allowed to remain a sufficient time to obtain a correct reading; it 
is then reversed, and again adjusted upon the pivots, and a second reading taken. The inclina- 
tion of the axis of the telescope is indicated by one-fourth of the difference between the sums of 
the east and west ends of the level readings. The object in reversing the level upon the transit 
axis is to eliminate, as far as possible, the errors arising from its own imperfect adjustment. As 
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soon as the level readings are completed, the observer is prepared for a second star, due notice 


of which is given by a signal to the second station. On completing the observation upon the 
second star, the telescope is carefully reversed in its Y’s, and adjusted for observing the two 
stars upon the longitude list which will next pass the meridian. By this time the star which 
was first observed at the eastern station will be near the meridian of the western; and as soon as 
it may be necessary, the astronomer at that station informs the other that an observation is to 
be made, by a succession of rapid taps upon his break-circuit key. While the observer at the 
western station is employed in reading the transit level, after his first observation, the astronomer 
at the eastern station may transmit the signals upon a third star; after which he will read 
his transit level, and the astronomer at the western station will observe a second star. In this 
manner the star signals are exchanged and recorded upon the two registers at each station, 
until ten or twelve stars have been satisfactorily observed by each observer, with the eastern 
clock in the circuit. This clock is then disconnected from the galvanic circuit, and the western 
clock substituted in its place; after which the star signals are continued (when practicable) until 
an equal number of stars have been satisfactorily observed on. 

It will be understood from the foregoing that the observations made at each station are recorded 
by the same clock, and hence the resulting difference of longitude is entirely free from errors 
_which may exist in the assumed places of the stars. I have before stated that a signal made at 
one station is not recorded upon the registers at both stations at the same instant of time. This 
arises from several causes, amongst which are the resistance to the galvanic current in passing from 
one station to the other, and the difference in the adjustment of the different magnets in connec” 
tion with the defects in their construction. This part of the subject cannot well be explained 
without extending the report to a much greater length than desirable. In passing, however, I 
would remark that this difference of time is accurately determined from the experiments of each 
telegraphic campaign, and is applied as a correction to the observed difference of longitude. The 
late eminent American astronomer, Professor Sears C. Walker, who, from the commencement, 
conducted these experiments, and continued in charge of this department of the Coast Survey 
until his decease, designated this correction as ‘‘wave time.’’ From this digression we return 
to complete our description of a night’s operations for determining the difference of longitude. 

After signals have been satisfactorily exchanged, by observing from twenty to twenty-five 
stars, (an equal number with each clock,) which usually requires from two to three hours, the 
telegraph operators are relieved from duty, and the night’s work at each station is completed by 
observing the same number of zenith and circumpolar stars, and in the same manner as before 
commencing the exchange of star signals. 

A faithful record of the observations, and all remarks pertaining to them, is kept by the 
recorder in the observatory. He also informs the observer what star is next to be observed, its 
position, and the time it will pass the meridian. To facilitate this, a convenient programme is 
arranged for the recorder; but to guard against mistakes, it demands his most prompt and strict 
attention. The following abstract, taken from one of the field records, will best show the form 
of the journal kept in the observatory : 


Macon, Ga., April 18, 1856. 
Exchange of star signals for difference of longitude. Eastern clock put in circuit. 
Barometer reads 29.710 in. 
Int. Temp. 61°.2. 
Ext. Temp. 59°.0. 
(W.) * 4290. My. reced. min. aft. rat. 50; min. bef. rat. 50. [Obs’n bad on Morse. ] 
Chronographic Reg. not stopped. 
(W.) * 4351. Mc. Lp. E. min. aft. rat. 52; min. bef. rat. 52. [3 m. Ts.] 
Chronographic Reg. not stopped. 
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(W.) * 4304. My. reced. min. aft. rat. 53; min. bef. rat. 54. 
Level Lamp E. at 12h. 55m. 
W. 54.0 E. 41.8 
W. 39.8 HE. 56.0 
(W.) * 4384. Mc. Lp. E. min. aft, rat. 59; min. bef. rat. 59. [3 m. Ts.] 
Reversed inst. to Lp. West. 
* 4351. My. reced. min aft, rat. 03; min. bef. rat. 04. [First two tallies lost. ] 
Chronographic Reg. not stopped. 
(W.) * 4421. Mc. Lp. W. min. aft. rat. 0.5 ; min. bef. rat. 05. [3 m. Ts.] 
Chronographio Reg. not stopped. 
(W.) * 4433. Mc. Lp. W. min. aft. rat. 07; min. bef. rat. 07. [3 m. Ts.] 
Chronographic Reg. not stopped 
(W.) * 4384. My. reced. min. aft. rat. 10; min. bef. rat. 10. 
Level lamp W. at 13h. 10m. 
W. 38.2 I. 58.0 
W. 53.5 K. 43.7 
Reversed instrument to Lp. East. 
Level lamp east at 13h. 13m. 
W. 53.8 H. 43.1 
W. 40.3 E. 56.6 
_ (W.) * 4421. My. reced. min. aft. rat. 16; min. bef. rat. 16. 
Chronographic Reg. not stopped. 
(W.) * 4433. My. reced. min. aft. rat. 18; min. bef. rat. 18. 
(W.) * 4499. Mc. Lp. E. min. aft. rat. 21; min. bef. rat. 21. [3 m. Ts.] 
Chronographic Reg. not stopped. 
(Lost.) * 4513. Mc. Lp. E. Star not seen. 
Reversed to lamp W. 
(W.) * 4536. Me. Lp. W. min. aft. rat. 28; min. bef. rat. 29. [3 m. Ts.] 
(W.) * 4552. Mc. Lp. W. min. aft. rat. 31; min. bef. rat. 31. [3 m. Ts.] 
Chronographic Register not stopped. 
(W.)* 4499. My. reced. min. aft. rat. 32; min. bef. rat. 32. [Obs’n bad on Morse. | 
Level Lp. W. at 34m. 
W. 39.0 HK. 58.8 Barometer = 29.69 
W. 53.7 K. 44.0 Int. Temp.= 60.8 
Reversed instrument to Lp. East. 
(Lost.) * 4513. My. Star not received. 
(W.) * 4536. My. reced. min. aft. rat. 39; min. bef. rat. 39. 
Chronographic Reg. not stopped. 
* 4597. Mc. Lp. E. min, aft. rat. 40; min. bef. rat. 40. [3 m. Ts.] 


Note.—The station where the observation is made, together with the position of the lamp, are 
both marked on the Morse fillet, as well as in the record. Therefore the abbreviation ‘‘ Mc.’’ 
and “‘My.’’ before a star denotes respectively Macon and Montgomery. ‘‘W.,’’ on the margin, 
Signifies that the observation was well recorded in the registers. ‘‘Lp. H.’’ and ‘ W.’’ 
signifies the position of the illuminated end of instrument, whether east or west. The charac- 
ters ‘‘min. aft. rat.’’ and ‘‘ min. bef. rat.’’ signify the minute by the clock after and before the 
rattle of the break-circuit key, at the beginning and end of each observation. 

In order to guard against mistake, and to distinguish, in reducing the work, all the observa- 
tions made for determining the instrumental or personal corrections are recorded in red ink, 
while the star signals for determining the difference of longitude are recorded in black upon the 
chronographic sheets. 
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Reading off the Chronographio Sheets.—As soon as practicable after the observations have been 
made, the chronographic sheets are carefully read off, by means of glass scales constructed for 
this purpose, and the readings posted in a book arranged in the following form : 
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Times of transit. 








Figures 9 and 10 (Sketch No. 66) are intended to represent the full size and exact form in 
which these glass scales are made. The fine lines upon the glass are produced by the action of 
fluospathic acid, (the particular process of which it is unnecessary here to describe,) and after- 
wards made to show more distinctly by means of printers’ ink or other black compound. Both 
the convergent and parallel scales are used; each having its advantages, depending upon the 
kind of chronographic work to be read off. The scale with parallel lines is best adapted for 
reading off chronographic records when the second is represented by a line from three-fourths to 
an inch in length, as in the Saxton Register and Morse fillet; but when the second is repre- 
sented by a line only half an inch or less, as is the case upon the spring-governor, the scale 
with convergent lines is preferable. One precaution is necessary to be carefully observed in 
using this scale, namely, to keep the lines which are marked upon the scale, exactly parallel 
with the lines upon the paper, otherwise erroneous readings are obtained, by not using propor- 
tional parts of the scale. These remarks will be understood by a referenceto Figure 10, without 
further explanation. No such precaution is necessary in using the scale with the parallel lines, 
which give it a decided advantage over the convergent scale. 

The breaking of the galvanic circuit by the clock, or the observer, as indicated by the chro- 
nographic method, is called the electronic, and the closing of the circuit is called the electropic. 

In reading off, therefore, the electronics only are used, since they indicate the exact instant 
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that the circuit was broken by the clock or observer. In Figure 6, (Sketch No. 66,) @ and a! are 
the electronics of the clock breaks, and 6 is the electronic of the observer’s break, or the instant 
at which an observation was made. Placing the glass scale upon the paper with the parallel 
lines upon it, coincident or parallel with the line a a’, and with the extreme convergent lines 
falling upon a and a’, thus dividing it into ten equal parts, the proportional part of the line 
from a to b is at once obtained, by inspection, to the nearest hundredth of a second, and marked 
upon the sheet. In this manner all of the chronographic sheets are read off, the process being 
so simple as to require no further explanation. 

For the purpose of obtaining, approximately, the transit and clock corrections, after each 
night’s observations, the middle tally, upon which a few of the standard stars were observed, is 
read off to the nearest tenth of a second, by estimation, without using the glass scale. Six or 
seven stars are found to give results sufficiently accurate for executing all the field operations, 

The nglehand simple formule are used in the field reductions for obtaining the local time: 

4 = approximate latitude of the station, 
= declination of star. 








0 
a = right ascension of star. 
m = mean of the threads. 
m ee - Bp: ae c~ ue = star constant for azimuth correction. 
“ Ae do level do 
cos. 0 ‘ 
: C..=.sec..d — do collimation do 
A is positive except for stars between the zenith and pole. 
: B do do at lower culmination. 
- C do do do 
a 180° — dis used instead of 0 when the star is below the pole. 
= @ = azimuth correction in time. 
b = level do do 
e = collimation do do 
¢ = observed time of transit corrected for level. 
@ = approximate clock correction. 
IT do do corrected for collimation. 
a do do corrected for collimation and azimuth. 


The approximate clock and azimuth corrections are then computed as follows: 
Assume an approximate clock correction @ and putting A @ = dt — @ we have 
2A0+-2 A.a= ra’, 
aA ADP Ro A* a aS Aa 
pent which a. 4 @ and 4 ¢ are deduced. 
23.08 
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The accompanying example, taken from one of the volumes of the original field records, will 
serve to illustrate the method and form of the reductions: 


Coast Survey, Astronomical Station, city of Macon, Georgia, March 15, 1856. 
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March 15, 1856. 
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For Collimation. 
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Clock and azimuth correction. 
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8 1 ; - 
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While the observations at the stations are in progress, each observer determines the equatorial 
intervals of the threads in his transit by making at least thirty observations upon six or seven 
of the principal circumpolar stars. The inequalities of the transit pivots are also carefully 
determined by at least three series of levellings with the riding level. 

This is done by noting the level when the illuminated end of the transit is towards the east, 
and then reversing the telescope to the west, and again noting the level, with the telescope 


adjusted at the same altitude in the opposite direction. The following copy of a series will 
better illustrate this: 
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COAST SURVEY STATION DE ROSSET, CITY OF WILMINGTON, N.C., JANUARY 23, 1856. 


Observations for determining the inequality of the pivots of Coast Survey transit No. 8; weather 
cool and pleasant, wind light from the northwest. Observer, George W. Dean. 
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LAMP EAST, OBSERVER SOUTH OF INSTRUMENT. LAMP WEST, OBSERVER NORTH OF INSTRUMENT. ; 
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Time |Temp., 22 | pn Time |Temp.| cs 2 Eee 6 ee 
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a West Fast. | O°2'8 || oo West. | East. | # qe Big EC g 
qe ‘ Ea a a5 mS Sa Re 
YBa ey Pe Cent) hm. | © © 
10.05 | 29.5 55 92.2| 75.3 10.07 | 29.5 55 88.0| 78.4 
489,91. 77.5 88.0] 78.0 
Pe2 NT 052.84 97,183" 176.0 | 156.4) 4.90 | + 0.60 
10.12 | 32.0 50 89.9 |. 73.5 10. 09.| 30.5 50 87.4 | 78.0 
87.0 | 75.9 87.0| 77.6 
T7609 | 14954 1546290. | 174.4 | 165.53 4.72 + 0.54 
10.17 | 32.0 45 86.9 | 75.3 10.23 | 32.5 45 83.9 | 77.0 
89.0 |, 72.6 87.4 |. 72.8 
175.9 |. 147.9 |. 7.00 171.3 | 149:8| 5.37 | + 0.41 
10.30 | 33.5). 40 88. 9 69.2 | 10,26 | 32.5 40 87.31. 72.3 
83.0| 74.2 | 82.3! 76.5 
171.9 | 143.4] 7.12 | 169.6 | 148.8) 5.20 | + 0.48 
10.35 | 34.0 35 83. 0 74.0 | 10.40 | 34.0 35 81.0 74.5 
87.5 | 68.8 | 85.9 | 69.5 
170.5 | 142.8] 6.9 166.9 | 144.0] 5.72 | + 0.30 
pesreeta ee fae ee | caccenapejeeinassinapeiceslips faeces a 
10.45 | 34.5 30 87.3 | 66.0 10.43 | 34.5 30 85.21 69.0 
80.5 | 72.4 80.5 | 74.0 
167.8 | 138.4 | 7.35 | 165.7 | 143.0| 5.67 | + 0.42 
10.50 | 35.0 25 80.01 74.5 I} 10, 63.| 35.0 25 79.01 173.5 
86.0 1~ 66.0 | 85.0 | 66.5 
166.0] 140.5] 6.90 +> 164.0 | 140. 0 
11.00 | 35.5 20 86.0] 64.0 || 10.57 | 35.0 20 84.0] 66.7 
78.5 | 71.4 78.0! 73.0 
164.5 | 135.4] 7,27 162.0 | 139.7 
11. 03 | 36.0 15 78.31 71.0 11.06 | 36.0 15 77.0| 71.5 
85.0| 64.0 83.0} 64.6 
163.3 | 135.0] 7.07 160.0 | 136.1 
11. 14 | 36.0 10 84.0| 63.0 11.10 | 36.0 10 83.0| 64.5 
77.0 | 69.0 76.0} 71.0 
161.0] 132.0] 7.28 159.0 | 135.5 
11.17 | 36.5 5 76.5 | 69.5 11.20 | 37.0 5 75.0| 70.2 
88:01 68.0 81.01 63.8 
159.5 | 132.5 | 6.75 156.0 | 134.0 
11.28 | 37.0 0 82.0 | 62.0 11. 25 | 37.0 0 80.8 | 64.0 
75.3 | 68.0 74.3| 70.2 
34.8 157.3 | 130.0] 6.82 34.1 155.1 134, 2 














The correction to the illuminating end of the axis is equal to 
Scale division, 0.392 x 0”.99—=-+- 0”.388 =+ 03.026. 
Level marked ‘‘A,’’ belonging to transit No. 8, was used in making these observations. 
Value of one division of scale, = 0".99. 
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Personal equation.—It is a well established fact, that two observers are seldom found who 
observe the transit of a heavenly body at the same instant of time. This may arise from a 
single cause, or several causes combined ; namely, difference in the sight or in the judgment, or 
that referable to the condition of the nervous system, or other peculiarities of the observers 
themselves, which makes it a changing and an uncertain element. 

To ascertain this difference of time which may exist between the observers, from forty to fifty 
stars are observed upon alternate tallies by each observer, and the difference between the means 
of the observed times shows the magnitude of the personal equation. In order to eliminate this 
personal equation as far as practicable, in the final result for difference of longitude, the observers 
change places as soon as each campaign is half completed. 

One hundred stars well exchanged are found to give a result for the difference of longitude, 
the probable error of which is less than the hundredth part of a second of time. 

During the progress of the operations, experiments are made for determining the velocity of 
the galvanic current by using batteries of different powers, varying from ten to forty Grove’s 
cups. 

The latitude of each station is accurately determined by observations with the zenith tele- 
scope, at such times as the telegraph line may not be available for latitude observations. 

“The declination, dip of the needle, and other magnetic elements, are also determined at each 
station. 
Very respectfully, your obedient servant, 


GEO. W. DEAN, Assistant. 


7 


Prof. A. D. Bacur, Superintendent U. S. Coast Survey. 
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APPENDIX No. 22. 


Extract from the report of Professor W. C. Bond, on moon culminations, observed for Coast Survey 
“purposes, and relative to results of the chronometer expeditions between Cambridge and Liverpool, 
for difference of longitude. 

CAMBRIDGE, September 19, 1856. 
Dear Sr: Since the 15th of September, 1855, I have obtained three occultations of stars, and 
one of the planet Jupiter by the moon, and forty-seven transits of the moon’s limb with the 
requisite culminating stars, and a considerable number of transits of bright points on the moon’s 
surface with the limb, for the purpose of further testing the relative value of the two methods 
of observation. 

By the electric method we find no difficulty in obtaining several observations of bright points 
during the moon’s passage, each more accurately than it is possible to observe the limb; some 
of these observations of bright points were made in correspondence with Dr. C. H. F. Peters, 
who operated in this vicinity at the ‘‘ Clover Den’’ observatory ; but not being provided with 
a suitable apparatus, or spring-governor, he was obliged to confine himself to a single point on 
the moon’s surface, namely, Messier 1 —. These corresponding observations have been reduced 
by Dr. Peters, and afford additional evidence of the superior accuracy of this method over that 
of observing the moon’s limb—a fact which I would again present to your consideration. 

The transportation of chronometers, for the purpose of determining the difference of longitude 
between Liverpool and Cambridge, commenced on the sailing of the steamer America, June 5, 
1855, and closed with the arrival of the steamer Africa, October 26, of the same year. 

The previous trial of the chronometers, used for this expedition, commenced early in January, 
1855, and the subsequent trials continued through the following winter. * * = 


I remain, dear sir, yours faithfully, 
W. C. BOND. 
Prof. A. D. Bacur, Superintendent U. 8. Coast Survey. 
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APPENDIX No. 23, 


Letter to the Superintendent, transmitting report of G. P. Bond, E'sq., on the results of the chrono- 
metric expedition of 1855, for difference of longitude between Cambridge, Mass., and Liverpool. 


CamBripGE, May 12, 1856. 
Dear Sir: I forward with this my report on the computation of the results of the chronometric 
expedition of 1855. 
Respectfully and truly yours, 
G. P. BOND. 
Dr. A. D. Bacup, 
Superintendent United States Coast Survey. 


Report on the computation of the results of the chronometric expedition of 1855, between Cambridge 
and Liverpool. 


The observations included in the discussion of the results of the chronometric expedition of 
1855, between Cambridge and Liverpool, are characterized by several features in which they 
differ from those previously undertaken for the same object. 

1. The observations of transits for clock error, and the comparisons of the chronometers 
employed in the reductions, have been made exclusively by the electro-magnetic method. 

2. Appropriate means were employed to secure an entire elimination of personal equation. 

3. In the general conduct of the expedition, attention has been specially directed to the effect 
upon the resulting longitudes of the temperature exposures to which the chronometers have been 
subjected. 

The number of passages made across the Atlantic was six; and the total number of individual 
chronometers sent on the voyages, fifty-two. 

As the methods of computation have been for the most part the same with those employed for 
the expeditions of 1849-’50-’51, and are fully explained in my final report upon the latter, it 
will be necessary to dwell only on those particulars in which the expedition of 1855 has differed 
from the preceding ones; these relate principally to the elimination of the effects of temperature. 

The adoption of the electro-magnetic methods of observation and of comparison has contributed 
materially to the convenience both of the observer and of the computer. Besides this, it has 
furnished us with data for the errors on local time at both stations, and for the chronometric 
comparisons, by processes altogether independent of those before used. 

All doubt respecting the possible influence of the personal equation of the observers upon the 
clock errors has been effectually removed by employing exclusively, for the epochs of the com- 
mencement and termination of each voyage, and for the determination of the shore rates, applied 
directly to the computation of longitudes, star transits taken at both stations by the same 
observer. The completeness of the series has allowed of the application of this principle to all 
the voyages. 

The data for the discussion of the effects of temperature are as follows: 

a. A record of the temperature exposure of the chronometers, from March to December, 1855, 
by the ordinary thermometers. 

b. Comparisons of the chronometer, (Z,) from March to December, for determining the mean 
temperature of exposure of all the chronometers. 

c. Trials of the thermometric chronometer (Z) in various exposures, in March, April, May, 
and December. 
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d. Experiments for ascertaining the time required for heating or cooling the balance of a 
chronometer when the temperature is changed. 

e. Trial of all the chronometers in high, low, and medium temperatures, in April, May, 
November, and December. | 

The thermometric chronometer (Z) was made expressly for the expedition, and resembled in 
every respect an ordinary chronometer, excepting in the material of the arm and rim of the balance : 
which were of brass and uncompensated. The form, weight, and dimensions of the ordinary 
balance were purposely retained, in order that it might be subjected as nearly as possible to the 
same conditions for being affected by changes of temperature, resistance of the air,e&c., with 
those of the usual construction. 

Its indications of the mean temperature of exposure have proved incomparably more reliable 
than those obtained from the thermometers. The latter have, however, been constantly employed 
as checks upon the adopted temperatures, and to show the exposure of the other chronometers 
relatively to Z. 

Experiments at exposures varying from 35° to 87°, showed for a range of nearly 20° above 
and below 60°, that the rate of Z altered uniformly with the temperature. 

If #° represents the mean temperature of exposure, and ¢ the number of days from the epoch, 
March 25, 1855, the following expression gives the change of rate of Zin 24h. m. s. t. 


Change of rate of Z= 6°.512 (69°.75 — 0°) + 05.019 ¢. 


The last term is a correction for the acceleration of rate. A careful examination of the rate 
of Z during the continuance and at the close of the voyages, gives sufficient evidence of its 
regular performance during that interval, and that its indications of the mean temperature are ~ 
entitled to entire confidence. 

It was a matter of considerable importance to know how rapidly chronometers of the construc- 
tion used upon the expedition, when submitted to a change of temperature, would acquire the 
rates appropriate to the new exposure. ‘This is far too complicated a problem to be treated suc- 
cessfully in any other way than by direct experiment. 

From its sensitiveness to the effects of these changes, the chronometer Z was very well suited 
to the trial. A representation of the rate at which the temperature of the balance accommo- 
dated itself to that of the surrounding air, when the exposure was changed suddenly from 40° to 
75°, has been derived from a curve projected from comparisons made at intervals of five minutes 
for twelve consecutive hours, during which the chronometer, previously cooled to a temperature 
of 40°, was exposed at a uniform temperature of 75°. Other trials in smaller ranges of temper- 
ature gave similar results. 

The curve thus projected indicates that a sensible equalization of temperatures is attained at 
the expiration of from five to six hours; more than one-half of the change being effected within 
the first two hours. The process of assimilation is dependent upon so great a variety of dis- 
turbing influences that it is not possible, in all cases, to determine with the requisite precision 
the temperature affecting the balance of the chronometer from that of the surrounding air, as 
given by ordinary thermometers, when the instruments are subject to the changes to which they 
must be peculiarly liable in their transportation between distant stations. 

The results of the trials in different exposures to which the chronometers have been subjected 
during several months, have fully confirmed the generality of the law of variation of the rates by 
the disturbing influence of temperature adopted in my report on the expeditions of 1849-"50-’51. 
It has been applied to the correction of the longitudes in the following manner: 

Employing the notation of my report of February 28, 1854, we have the expression— 


Oo dea eR (Iay 
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To represent the rate of a chronometer exposed at a temperature of 0, 0, being the temperature 
for which its balance has been compensated, and & being nearly constant when the range of tem 
perature changes is small, a more comprehensive expression of this law may be deduced from 
the experiments made, but the above form is sufficiently accurate for all the hed Hi to pit 
it has been applied. 

If, moreover, we make 


h=/s'(—0,)2 dt 


~—H=—W+34 Ewe: aN >| ? for the voyage from Liverpool to Cedsbrhageiln 
H=h'—4 fedtahopeed + | t’ for the voyage from Cambridge to Liverpool— 
The temperature correction of the resulting longitude will be— 
fa eel 


The difficulties of the discussion consist in aiding first, the constants k and 0, peculiar to” 
each chronometer, and secondly, the temperature exposures at sea and on shore, so as to afford the 
means of computing the numerical values of H. and 0, have been ascertained by direct expe- 
riment. To obtain H, in default of any mathematical theory by which 0 can be represented as 
a function of ¢, it will permeate be necessary to resort to the method of quadratures. ng] 

The followine’s is a convenient form for representing H in circumstances similar to the present: 4 

Let 0,, 6,', 0,” be the mean value of @ for the interval ¢, ¢/ and ¢’ 

€ = the mean temperature on shore 
¢’ = the mean temperature on the voyage 
¢” = the mean of the sea and the shore temperatures 


fp g.! ‘f 
ey Able once iy QP eae 





= the probable value of (@ — @, ) for the interval ¢ 
y' = the probable value of (@’ — 6, ) for the interval ¢ 
y"’ = the probable value of (0” — 6,’) for the interval ¢’ 
We shall then have 
ire 2(€— 0). (C" —8,) + 1.10 (y? — 2 y? + y'?) +4 (0, — OP 
cape /g 
é. 1 mend ae Hy; 

The attention which has been devoted to the care of the chronometers, in securing them from 
injurious exposures to changes of temperature, will best appear from the following numbers 
showing the values of €, ¢’, €", y, y’, and y", for the chronometer Z, but representing very nearly 
the condition of all the chronometers. 


Voyage Cy °0 = 689.4. C= 599.4 9 (=e 614 ye 1°. 2 yee 1D of ad En BPt 
Voyage Ly € = 66°. 7. s:Cis 66 %4a 10% 30669 Corey 2 y = + 2.5 y' = + 0°.6 
Voyage C, € —=.66°.2 ¢ —= 67°.3. 0" = 66°.8....y == 0.604 —= +. 2° 0) al ee 
Voyage las toa 00 ebeie a O40, 7 0" —— Dae aes Lee ee 28.3 ne aot ne 7 
Voyage C, € = G12.Ba C= 619.38 C= 618 yy Se IN Ty Se 12.2 of =a AEST 
Voyage Ly == 58%4 (' == 60°.8 0" = 599.6. y= 09.8 yf bh 238) ye 2B 

By the voyages C,, C,, &c., are represented the first, second, &c., voyages from Cambridge, 
and by L,, L,, &c., those ae Liverpool. 
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Small corrections have been applied to these values of ¢, ¢’, &c., to obtain those appropriate to 
each chronometer. The temperature corrections of longitude have then been computed and applied 
agreeably to the above formula. Notwithstanding the remarkable uniformity of exposure on 
most of the voyages, the effect of temperature has still been sensible. The largest correction 
that has been applied is 8*.82; the average correction, independent of signs, is 0°.93, the mean 
correction for all the chronometers and voyages, having regard both to signs and weights, 
is = — 0°.17, with a probable error of + 0°.07. The smallness of this value is owing to the 
very favorable circumstances, as regards exposure, under which the voyages have been made. 

_ From the character of the data, there is reason to believe that the uncertainty of the tempera- 


ture corrections depends chiefly on the two terms (€—¢"’) and (6,— 0,") used in computing H. 
The effect of introducing corrections 


0(€—') and 0 (0,—#,’) 
to be applied to the values actually used has been investigated with the following results: 


8. &. 
For the voyage C, correction of the adopted longitude = — 0.52 6 (¢— 2’) + 0.15 0 (0,—0,") 
For the voyage ©, correction of the adopted longitude = — 0.18 0 (¢— 2’) + 0.01 6 (0,—4,") 
For the voyage ©, correction of the adopted longitude = — 0.50 6 (¢—2’) + 0.10 6 (0,—@,’) 


For the yoyage L, correction of the adopted longitude = + 0.19 6 (¢— 2’) — 0.03 6 (0—8@,") 
For the voyage L, correction of the adopted longitude = + 0.27 6 (¢—¢’') — 0.01 6 (@—@,") 
For the voyage L, correction of the adopted longitude = + 0.71 6 (¢—¢') — 0.01 0 (@— 4") 
¢ and @ being expressed in degrees of Fahrenheit’s scale. 


The final longitude from the voyages of 1855, is as follows: 


it Tee. £: 8. 
Voyages from Liverpool to Cambridge .............scseeeseseeees 4 32 31.92 + 0.183 
Voyages from Cambridge to Liverpool ..............ceceeereeeeee 4 32 31.75 + 0.188 
POULIN, chs 50h duve sss tpedevascst ease sgnpopsasyense 4 32 31.84 + 0.186* 
Liverpool west of Greenwich ...........++. ooh Beet Hib eo tel + 12 00.05 + 0.04 
MENTOULEE gs 2h Gab eves ssesececsapancnccde sesccscnpevsces sess oe 0.00 + 0.007 
Resulting longitude. ..i......ssscesscdebescoeas 4 44 31.89 + 0.19 














The accompanying tables contain the individual results. The letters L,, C,, &c., are used to 
indicate the voyages from Liverpool and Cambridge respectively; #’ is the index of the irregu- 
larity of each chronometer ; ¢’ the length of the voyage in days; ¢ the probable error arising 
from errors in the local time; ¢’ is the probable error dependent on #' and’; H and kare the 
coefficients employed in determining the values of the temperature corrections 0 » 2. 

The experiments made to ascertain the effect of changes of atmospheric pressure, go to prove 
that their influence has not been sensible. 

Respectfully submitted. 


G. P, BOND. 
Dr. A. D. Bacuz, Superintendent U. S. Coast Survey. 





® This probable error rests upon the assumption that there still remains a constant difference between the east and west 
voyages. 
T Supposing the personal equation of the observer to have remained constant. 
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Longitudes by voyages of 1855. 
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No. of Prob. a 4 j FA H k O. 2 | Result. 
Chron «| Voyage.| > + 6 i. irons Weight k t £ é r, : Lone 
8. 8. 
1 L, 4 32 27.60 ja: 2.41 6 |+ 0.21 | 13.3 | 0.16 |+ 2.79 |\— 0.10 |— 0.39 |4 0. 52 28. 12 
C, 4.32. 27.76 2. 64 5 * 14.2 se) 2.98 |— 0.40 |— 0.39 |4+ 2.21 29. 97 
L, 4 32° 22.16 1.97 9 se 11.4 abl 2.39 | 0.00 |— 0.39 0. 00 22.16 
Cy 4 32 30.28 1. 97 9 oe 11.2 ott 2.35 |+ 0.29 |— 0.39 |— 1.27 29. OL 
Lg 4 32 38.53 2.41 6 st 13.4 27 2.81 |— 0.08 |— 0.39 |+ 0.42 38. 95 
C3 4 32 29.93 | 2.08 8 sf 12.1 es 2.54 |— 0.01 |— 0.39 + 0.05 29.98 
§ 2a L, 4 32 49.19 |+ 0.00 0 |+ 1.11 | 13.2 4 0.16 |414. 65 |4+ 0.10 |— 0.05 |— 0.07 49.12 
C, 4 32 39.71 0.00 0 1.11} 14.2 11 15.76 |— 0.78 |— 0.05 |4 0.55 40. 26 
gb Pee a soy my RAS ip aeRO Poe ORC eee + Be ens eee | a ee eS 
OP RY be 8 fey es pes be seem y tt easel ae apa ees 11 |}... 5--)5 224 22s a, 
L; 4 32 37. 85 3. 40 3 0: 33 | 13.4 27 4.42 |— 0.47. ;— 0.05 |+ 0.31 38. 16 
eg SF 4 32 27.29 |4- 3.40 3 0,33 |°12.1 15 3.99 |+ 0.02 |— 0.05 |— 0.01 27. 28 
2b | Bony tite den cin cosh a ee dec: =f - tt 0.16 clam ls» Sox! wid bio a ge 
i Meet pth Apt AN Raagahed, 8 OR ie a | egal Sine ek ee 
L, 4 32 27,22 |4+ 1.70 12 0.18 | 11.4 - Le 2.05 |-— 2.14 |—0.076 |4+ 1.85 29. 07 
Cy 4 32 384. 64 y rei hee ah 1s Daf «Lb 2.11 |— 0.53 |—0. 076 |+ 0.47 35. 11 
L, 4 32 3h 16 2.08 8 st 13.4 «27 2.41 |+ 38.35 |—0.076 |— 3.42 27.74 
Cz 4 32 33.24 I+ 1. 87 10 ig 12.0 - 12 2.16 | 0.45 |—0.076 |— 0.41 32. 83 
3 L, 4 32 47.00 | 3.40 3 |+ 0.33 | 13.2 | 0.16 |+ 4.36 |4 0.06 (#) |— 0.34 46. 66 
C, 4 32 31.21 4.17 2 te 14, 2 aad. 4.69 |— 0.34 (®)  |-+ 2.06 33. 27 
Le 4 32 38.45 3. 40 3 $s 11.4 opi 3.76 (+ 0.17 (®)) |— 1.63 36. 82 
C, | 4 32 30.85| 2.94] 4 ae i 8 a 11| 3.70 |+0.06{ (8) | 0.29] 30.56 
L; 4 32 34.25 3. 40 3 bie 13. 4 27 4.42 |— 0.20 (7) |4 1.15 35. 40 
C, | 4 32 32.55 |+ 3.40] 3 “ ) ng 12} 3.93|—0.08| (*) [4 0.41] 32.96 
4 L, 4 32 37.45 | 2. 64 5 {+t 0.24.) 13.2 |°0.16 | 3.17 |-+ 0.06 (#) | 0.48 37. 93 
Cy 4 32 32. 68 2.94 4 4. 14, 2 yh 3.40 |\— 0. 34 (*) |-— 2.91 29.77 
Lyi —|-4082 96.49:| 4 2.22 | 7 “1 4n4 -11|  2.74/4+ 0.17] (®) [41.20] 36.69 
Cy 4 32 29.75 2.22 is nh A RS 4 11 2.69 |+ 0.06 (*)  |+4 0.42 30.17 
Lg 4A 32 36.15 2. 64 5 << 13.4 27 3.22 |— 0.19 (*)'. --;1.58 34. 57 
C3 4 32 31.14 |+ 2.41 6 h 11.9 - 12 2, 86° |— 0, 08s oom — 0.59 30. 55 
5 L, 4 32 26.64 |+ 1.97 9 |+ 0.18 | 13.2 | 0.16 |+ 2.38 |— 0.32 |— 0.20 |4 0.84 27. 38 
C, 4A 32 34.21 2.22 7 ce 14. 2 sual 2.56 |4+ 1.11 |— 0.20 |— 3.12 31, 09 
Le A 32 29. 69 1.70 12 Wf 11.4 aT 2.05 |— 0.58 |— 0.20 |4+ 1.32 31. 01 
Cy 4 32 31.62 1.70 12 ae BRIE 5 aL 2.02 |— 0.06 |— 0.20 |4+ 0.13 31. 65 
L; 4 32 39.31 2.08 8 os 13.4 27 2.41 |+ 0.76 |— 0.20 |— 2.04 37. 27 
Cz 4 32 37.57 |+ 1.78 |. 11 i 11. 9 0.12 | 2.14 |4 0.31 |— 0.20 |— 0.74 36. 83 
6 L, 4 32 30.32 (+ 1.70} 12 |+ 0.15 | 13.2 |+ 0.16 |4 1.98 |— 0.27 |— 0.21 |4+- 0.75 31.07 
C; 4.32 38.71 irieae dl. w 14, 2 nays 2.13 |4+ 0.92 |\— 0.21 |— 2.74 35. 97 
L, 4 32 31, 62 1,43 17 ne 11.4 11 1,71 |\— 0.48 |— 0.21 |+ 1.15 g23,0 
Cy 4 32 28. 39 1,43 17 ss 11.2 11 1.68 ‘|— 0.03 |— 0.21 | 0.07 28.46 
L; 4 32 33. 42 1,702) 12 3 13.4 nah, 2.01 |+ 0.64 .|— 0,21 |— 1.80 31. 62 
Cz. | & 32 32.06 |+ 1.52 | 15 © ee 11.9 312 1.78 |-+ 0.23 |— 0.21 |— 0.57 31. 49 
1 ly 4 32 43.21 it 2. 64 6 jt 0.25 | 13.2 J+ 0.16 | 3.30 |— 0.03 |— 0.38 |4+ 0.15 43.36 
C; 4 32 30.14 2,94 4 ay 14.1 wALT 3.52 |— 0.52 |— 0.38 |4+ 2.79 32. 93 
Le 4 32 36.59 2.41 6 ue 11.4 eld 2.85 |4+ 0.21 |— 0.38 |— 0.91 35. 68 
Cg | 4 32 30.61 2.41 6 ae 11. 2 iw 2.80 |+ 0.14 |— 0.38 |— 0. 60 30. 01 
L, 4 32 32.51 2. 64 5 AS 13.4 ~27 3.35 |—- 0.18 j— 0.38 |+ 0.92 33. 43 
C; 4 32 30.74 | 2. 64 5 if 11.9 . 12 2.97 \— 0.15 |— 0.38 |+ 0. 68 (31.42 
8 L, 4 32 33.65 jt 1.70 12 |+ 0.15-| 13.3 |+ 0.16 j 1.99 |— 0.04 |\— 0.25 |4+ 0.13 33. 78 
C, 4 32 29.01 1.78 11 My 14. 2 op 2.13 |\— 0.42 |\— 0.25 |4+ 0.49 30. 50 
Ly 4 32 32. 36 1. 43 17 2: 11.4 pla 1.71 |+ 0.21 |— 0.25 |— 0. 60 31. 76 
C, 4 32 32. 32 1, 43 a pats IG 1133 11 1.69 + 0.12 |— 0.25 |— 0.34 31. 98 
Ls 4 32 30.40 1.70 12 as 13.4 27 2.01 |— 0.10 |— 0. 25 |-+ 0.33 30. 73 
C, | 4 32 31.60 |+ 1.52 15 A) 11.9 -12 1.78 |— 0.11 |-— 0.25 |4+ 0. 











® The error of 2a was, by some accident, altered by several minutes at Liverpool between the voyages C, and L,. The 
results for these voyages suppose the seconds of its error not to have been affected. The results must, however, be rejected. 
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Longitudes by voyages of 1855—Continued. 







































































iY 
3 No. of v. ae 5) _ Prob. Weicht kf t’ / " H | k OA Result. 
¢ chron. | * °Y*8° error. 1s ; Tee bo 3 6 Long. 
A 
/ | p 8. 
9 L, 4 32 36.73 + 1.97 Os) jt UR LSs | 1o42) it) OF 267 | 2.88 0.06 — 0.38 |4+ 0.30 37.03 
Cc, 4 32 32.34 | 2.22 7 ay 14, 2 oh 2.56 |— 0.23 — 0.38 4 1.24 33. 58 
L, 4 52 32.63.| 1.70 12 zs 11.4 aa 2.05 |+ 0.07 — 0.38 |— 0.30 32. 33 
C, 4 32 33.17.) 1.70 12 cS 11.2 +tl 2.02 |+ 0.10 — 0.38 |— 0.43 32. 74 
Ls 4 32 34.66 | 2.08 8 ee 13.4 mo 2.41 + 0.05 — 0.38 |— 0.20 54. 46 
C3 4 32 31. 39.4.1. 78 11 # 139 12 2.14 |\— 0.06 — 0.38 |4+ 0.27 31. 66 
10 Ll, 4 32 64.66 + 0.00 O j+ 1.13 | 13.2 |+ 0.16 [414.92 |— 0.07. — 0.30 |+ 0. 28 64. 94 
C, 4 32 28.70 0. 00 0 1.13 | 14.2 abil 16.05 |— 0.19 — 0.30 |+ 0.81 29. 51 
L, 4 32 36.42 - 0. 00 0 1.13 | 11.4 ae! 12.88 |+ 0.11 — 0.30 |\— 0.38 36. 04 
C, 4 32 40.15 0. 00 0 OS rigl ez oul 12.66 + 0.09 — 0.30 |-- 0.30 39. 85 
Ls 4 32 34.59 | 2.22 7 0.20 | 13.4 27 2.68 |+ 0.11 |— 0.30 |— 0. 44 34. 15 
C3 4 32 27.92 + 2.08 8 0.20; jo 1239 . 88 2.38 j— 0.05 |— 0.30 |+ 0.18 28. 10 
ll Ly 4 32 76.84 + 0.00 O jt 1.45 | 13.3 | 0.16 |419. 28 |— 0.10 |— 0.20 + 0. 26 77. 10 
Cc, 4 32 26.15 0. 00 0 1.45 | 14.2 wae 20.59 |+ 0.35 |— 0.20 |— 0.99 25. 16 
Ls 4 32 38.02 0. 00 0 1.45 | 11.4 21 16.53 |— 0.62 |— 0.20 |4+ 1.41 39.43 
C, 4 32 38.49 0. 00 0 1.45 | 11.3 a IP | 16.38 |— 0.06 |— 0.20 + 0.13 38. 62 
Ly 4 32 36.48 | 2.64 5 0.23 | 13,4 27 3.08 |-+ 0.48 |— 0.20 |— 1.29 35. 19 
C3 4 32 28.23 + 2.41 6 0. 23 | 11.9 0. 88 2.74 |+ 0.01 |—- 0.20 |— 0.02 28. 21 
12 L, 4 32 59.94 + 0.00 O |4 1.45 | 13.3 | 0.16 |419.28 |— 0.06 |— 0.21 |4 0.17 60. LI 
C, 4 32 34. 04 0. 00 0 1.45 | 14.2 -1t 20.59 |\— 0.22 |— 0.21 |4 0. 66 34. 70 
L, 4 32 32.04 0. 00 0 1.45 | 11.4 .21 16.55 |+ 0.21 |— 0.21 |— 0.50 31. 54 
C, 4 32 36.39 0. 00 0 1.45 | 11.3 aiid! 16.38 |+ 0.08 |— 0.21 |— 0.19 36. 20 
Ls 4 32 33.49 1.70 12 0. 15 3.4 27 2.01 |+ 0.05 |— 0.21 |— 0.14 33. 35 
CO; 4 32 29.34 + 1.70 12 0.15 Les - 88 1.78 |— 0.06 |— 0.21 |— 0.15 29.19 
13 L, 4 32 36.86 i+ 2.94 4 (+ 0.26 | 13.3 [+ 0.16 |4 3.46 |— 0.08 |— 0.19 |4 0. 20 37. 06 
Cy 4 32 31.65 2.94 4 at 14, 2 ay a! 3.69 |+ 0.20 |— 0.19 |— 0.54 31.11 
L, 4 32 34.96 2.41 6 SS 11.4 art 2.96 |— 0.18 |— 0.19 |+ 0.39 35. 35 
Cy 4 32 24.85 2.41 6 od 11.3 ont 2.94 |— 0.01 |— 0.19 |+ 0.02 24. 87 
Ls 4 32 35. 84 2.94 f ob 13. 4 APA 3.48 |+ 0.27 |— 0.19 |— 0. 69 35. 15 
Cy 4 32 28.40 |4 2. 64 5 re 11.9 12 3.09 + 0.02 |— 0.19 — 0.05 28. 35 
14 L, 4 32 28.81 |+ 1.70 12 |+ 0.16 | 13.3 | 0.16 |4 2.13 |— 0.04 |— 0.45 |4 0. 24 29.05 
C, 4 32 33. 84 1. 97 9 ae 14. 2 -1l 2.27 |— 0.34 |— 0.45 |4 2.17 26.01 
Lg. 4 32 28.59 1. 52 15 Us 11.4 13 1.82 |+ 0.04 |— 0.45 |— 0.21 28. 38 
C, 4 32 33.23 1.70 12 = 13. 0 26 2.08 + 0.18 |— 0.45 |— 1.05 32.18 
L, 4 32 28.43 1.78 11 es 13. 4 227 2.14 | 0.04 |— 0.45 |4+ 0. 24 28. 67 
C3 4 32 31.85 + 1.58 14 Se 1.9 12 1.90 |\— 0.08 |— 0.45 | 0.43 32. 28 
15 Ly 4 32 33.54 |4+ 2.08 SP ie 0el9 sls. 3 lt 0.16 | 2.53 + 0.01 |— 0.36 |— 0.05 33. 49 
Cy 4 32 32.12 2.22 7 “ 14. 2 Ftd! 2.70 — 0.71 |— 0.36 |4 3.63 35. 75 
L, 4 32 31. 68 1. 87 10 as 11.4 esl Re, 2.17 |\+ 0.35 |— 0.36 |— 1. 44 30. 24 
Cy 4 32 32.46 2.08 8 ‘s 13.0 -16 2.47 |+ 0.23 |— 0.36 |— 1.08 31. 38 
L3 4 32 27.28 2.08 8 % 13. 4 27 2.55 |— 0.28 |— 0.36 |4+ 1.35 28. 63 
C3 4 32 36.47 |+ 1.97 9 at ay) ae 2.26 \— 0.18 |— 0.36 |+ 0.77 37. 24 
«16 L, 4 32 31.22 |4 1.70 12 |+ 0.15 | 13.3 |4 0.16 |+ 1.99 |— 0.05 |— 0.45 |+ 0.30 31. 52 
C, 4 32 31.00 1.78 11 a 14, 2 ali 2.13 |— 0.21 | 0.45 |4 1.34 82. 34 
Lz 4 32 31.13 1. 43 17 ue 11.4 .13 1.71 |+ 0.06 |— 0.45 |— 0.31 30. 82 
C, 4 32 31.31 1. 64 13 4 13.0 a6 1.95 |4+ 0.13 |— 0.45 |— 0.76 30. 55 
L; 4 32 29.31 1. 70 12 te 13.4 227 2.01 + 0.03 |— 0.45 |— 0.18 29.13 
C3 4 32 28.95 |+ 1.52 15 “aL Ly.9 12 1.78 |— 0.05 |— 0.45 | 0.22 29.17 
17 L, 4 32 34.57 |4 2.41 6 |+ 0.22 | 13.3 + 0.16 [+ 2.93 |— 0.16 |— 0.22 |4 0.47 35. 04 
C, 4 32 30.55 2. 64 5 s 14, 2 SLE 3.12 |+ 0.75 |— 0.22 |— 2.34 | 28.21 
. Lg 4 32 29.05 2.08 8 % 11.4 13 2.51 |— 0.53 |— 0.22 |4 1.33 30. 38 
C, 4 32 38.86 2.41 6 Me 13.0 . 16 2.86 |— 0.07 |— 0.22 |4+ 0.20 39. 06 
Ls 4 32 35. 62 2.41 6 4 13. 4 27 2.95 |4+- 0.65 |— 0.22 |— 1.92 33. 70 
C3 4 32 33.10 |4 2. 22 7 0. 22 }\11.9 0.12 2.62 |+ 0.20 |— 0.22 |— 0.52 32 58 
18 L, 4 32 41.78 j+ 5.90 1 |+ 0.45 | 13.3 + 0.16 |+ 5.98.|— 0.07 |— 0.30 4 @. 28 42. 06 
Cy 4 32 28.89 5. 90 1 Sf 14.3 anil 6.43 |— 0.03 |— 0.30 |4+ 0.13 29. 02 
L, 4 32 41.90 4.17 2 a 11.4 .13 5.13 |— 0.05 |\— 0.30 |4+ 0.17 42. 07 
Cy 4 32 19. 34 5. 90 1 f- 13.0 .16| 56.85 |+ 0.10 |— 0.30 |— 0.39 18. 95 
L, 4 32 36.30 5. 90 1 ee 13. 4 4 met 6.03 |+ 0.14 |— 0.30 |— 0.56 35. 74 
C3 4 32 26.89 |4 4.17 2 el aE .12 5. 35 |— 0.02 |— 0.30 |4+ 0.07 26. 96 
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| RN See a 

Non otlvoyage.| xa dn | PFOD Weight] xy |g | y 2” , | ta oe 
&. 8. Z 

19 L, | 4 32 33.30 |4 3.40 3 |+ 0.29 | 13.3 [+ 0.16 |+ 3.86 |— 0.06 |\— 0.34 |4 0.27 33. 57 

C, , 14 82 89.87 3. 40 3 “| 14,3 a 9 4.15 |— 0.52 |— 0.34 |4 2.51 | 42.38 

Ls .| 4 32 26.08 | 2.64 5 2 Sa ew er 18 3.31 |+ 0.24 |— 0.34 | 0.93 25.15 

CG, | 4 32 83. 46 2. 94 4 “ | 13.0 . 16 3.77 |4+ 0.21 |— 0.34 {— 0.93 | 32.53 

L, | 4 32 32.55 3. 40 3 “ | 13.3 one 3.86 |— 0.17 |— 0.34 [+ 0.77 33. 32 

C, | 4 82 27.91 |+ 2.94 4 ae | Tt59 rio 3.45 |— 0.14 |— 0.34 [4 0.57 28. 48 

20 L, | 4 32.21.77 |4 2.94 4 |4 0.27 | 13.3 |4 0.16 [+ 3.59 |— 0.07 |— 0.46 |4 0.43 | 22.20 

O, | 4 82 29.91] 3.40 3 “| 14.8 lt. 3.86 |— 0.28 |— 0.46 |+ 1.83 | 31.74 

L, | 4 $2 33.12 2. 64 5 we tts ort 3.08 |-+ 0.14 |— 0.46 |— 0.73 | 32.39 

Og | [4 82°92. 97 2. 64 5 ata i ef at 3.02 |+ 0.11 |\— 0.46 |— 0.57 | 22. 40 

L, | 4 32 32.03 2. 94 4 & | 13,4 27 3.62 |— 0.02 |— 0.46 [4+ '0.12 | 32.15 

C, | 4 32 29.23 | 2.64 5 “ 1 119 .12 | — 3.21 -="0:08 Oe Cea? 29. 67 

21 L, | 4 32 30.53 |+ 1.97 9 |+ 0.18 | 13.3 4 0.16 |+ 2.39 |— 0.09 |— 0.32 |4 0.38] 30.91 

C, . | 4 82 34.13 2. 22 7 ep ay oe. | eee 8 2, 57 |4- 0.49) |-—- 0.59 ts 3,70 | 30. 49 

L, | 4 32 24.09 i Lanett fo! 11 2.05 |— 0.38 |— 0.32 |4 1.39 | 25.48 

Osis 1:4 Bt alto 1.70 | 12 chad | ap 4 ll 2.02 ++ 0.03 |= D232 — @,11.|' 27.49 

1b RO By ey en 2. 08 8 eo 1 13.4 or 2.41 |4+ 0.28 |— 0.32 |— 0.20] 35.96 

C, | 4 82 30.04 + 1.78| 11 « P19 , a 2.14 LE’ 0. 06 "pga E on28+1’ 629. 81 

22 L, | 4 82 31.46 + 1.97; 9 |+ 0.18 | 13.3 [+ 0.16 |+ 2.39 |\— 0.08 |— 0.38 |4 0.40 | 31.86 

C, | 4 32 36.40 2. 22 7 co 1443 “id 2.57 |4+ 0.03 |— 0.38 |— 0.16 | 36.24 

L, | 4 32 34. 64 170,10 07 ee yt He» 2.05 |— 0.07 |— 0.38 |4+ 0.30 | 34.94 

C,. | 4 82 31.26 RAS ee ey oh eae 11 2.02 |4+ 0.08 |— 0.38 |— 0.34] 30.92 

Ue tk oe 26: 98 2.08 8 ve 13. 5 I 2.41 |4 0.10 |— 0.38 |— 0.51 | 28.47 

C,. | 4 32: 34,24 1 T7871 31 SS oa i 2.14 |— 0.62 |" 0.38 |4° 0.09 | 34.33 

23 | 4L, | 4 32 29.54 |+ 2.08 8 |+ 0.19} 13.3 |+ 0.16 |+ 2.53 |-- 0.06 — 0.33 |4 0.26] 29.80 

ius f 2282 OF, So pag 7 “| 14.3 ae 2.72, \— 0,64 i. 0288 Lb 4a] |) ei ee 

L,. 7.4 92 31. 36 einer wv F114 Tt 217 42 6S a oe ee 1 20.13 

C, | 4 32 35.46 tia... 11 Ta 9s De Hy 2.13 |4 0.13 |—- 0.33 |— 0.48 34. 98 

| Ls, | 4 32 30.20 2. 08 8 “| 13.4 ay 2. 55 | 0.15, |= Oss Le OF57 | 30.97 

C, | 4 82 30.73 | 1.87] 10 0.19] 11.9] 0.12 2.26 | 0.12, |= Ooage te 0747 + 31.20 

24 L, | 4 32 32.03 lt 1.97 9 + 0.18 | 13.3 [+ 0.16 |+ 2.39 |— 0.06 |— 0.25 |4 0.20| 32.23 

C, | 4 32 34.93 2. 08 8 « 1143 oat 2.57.\— 0. 4L))-= Goabeee 9.46 | “ence 

L, | 4 32 33.98 1.70 | 12 «1114 ae 2.05 |-+ 0.22 |— 0.25 | 0.63 | 33.35 

C, | 4 32 33.50 iio ie Lae ey 11-|. 2,02 /-+ 0.12 =o 0st = fet) 33.00 

L, | 4 32 33.89 2. 08 8 | 13.4 .27 | 2:40 T= ©; OS poe Meee eae 34. 16 

CG, | 4.92.32. 30+ 1.78)°° 11 ae he i, Ae 2.14 | 0. 0 == eae Done || Bao 

25 L, | 4 32 29.99 |+ 1.70) 12 [+ 0.15 | 13.3 [+ 0.16 |+ 1.99 |— 0.12 |— 0.24 |4 0.38 | 30.37 

1 Oss A) 4282937. 70 ya  ) 14.3 li 2.14 |4- 1,23) }— O28 = ae | eS ae 

L, | 4 32 26.70 1.45.1" TF “ ) 114 ll 1.71, |— 6.38 oe ee 29. 11 

C, | 4 82 81 95 1.43} 17 sc ee 11 1. 68 |4- 0.01 |— 0224 |— @03') 31.92 

Se Compra? sek eed Pang ae 19 Tn ie ae 27 2.01 [4 0.58 | laa 187 29. 38 

CG, | 4 32 32.20 |4 1.52} 15 « | 12.0 12 1.80 |-+ 0,19 |— 0.24 |— 0.55 31. 65 

26 L, 4 32 27.30 |4 3.40 3 |+ 0.31 | 13.3 [4 0.16 |+ 4.12 |— 0.22 |— 0.0504 0.15 27.45 

Gy. «| 432. 36.24 | 3.40 3 “« | 14.3 .13| 4.48 |4- 5.56 |— 0.050— 3.95 | 31.29 

L, | 4 32 30.00 2. 94 4 “« ) 105 -11| 3.56 |— 1.88 |— 0.0504 1.07 31.07 

C, || :4°82 36.23) 2. 94 4 a (8 .11 | 3.50 |— 0.61 |— 0.0504 0.34] 35.57 

Lia 9 1:4°82'33. 87 3. 40 3 i) 2 oes .27| 415 14 2.76 |— 0.050— 1.85 | _ 32.02 

” C, | 4 31 12.66 |+ 0.00 0 ae oes .12| 3.69 |+ 0.81 |— 0.050— 0. 48 12.18 

27 L, | 4 32 30.76 |+ 1.70) 12 |+ 0.15 | 13.3 |+ 0.16 |+ 1.99 |— 0.05 |— 0.16 4+ 0.11 | 30.87 

G,. | \s4.-99°90 8 1784 11 “6 | 14.3 111. 2.14 }4. 0, 49 | 0578 2 

L, | 4 $2 30.12 4a iF ey Te Hei | 1.71 |— 0.52 |— 0.16 4+ 0.95 | 31.07 

C, | 4 3231.34 1.43 | 17 ep eee ll 1.69 |— 0.18 |— 0.16.|4+ 0.32 | 31.66 

L, | 4 82 33.86 ep awe) “113.4 oat 2.01 1.03 |— 0.16 }— 221 |) 81.68 

C, | 4 32 32.02 |4+ 1.52] 15 ey he | Lib 1.78 |— 0.06 |—*0. 16 |4- 0.11] "82.18 

28 L, | 4 32 30.66 |+ 2.94 4 jt 0.25 | 13.3 [+ 0.16 |+ 3.32 |+ 0.02 |— 0.106'— 0.03} 30.63 

C, 4 32 39. 84 2.94 4 és 14. 3 me 3.57 |4+ 1.68 |— 0.106— 2.53 S750 

L, | 4 $2 31.88 2. 41 6 ae we “Ti 2.87 1— ¥.48 |—'0. 106 Tame 33. 67 

O,..°|:4 $284.28 2.41 6 ae Ge be ti 2.82 |— 0.72 \— 0.106+ 0.85 | 35.08 

L, | 4 32 34.77 2.94 4 ae Nie. ay | .27.| 3.35 4+ 2.73 |— 0.106— 3.88 | 30.89 

C, - | 4 82 34.72 | 2. 64 5 “TIL 9 ah 2.97 \— 0.06 |— 0.1064 0.76 | 35.48 


*On September 25 No. 26 received a blow which 


; altered its error by Im. 20s; the longitude by the voyage Cg has been 
on account rejected. 
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Result. 
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No. of , Prob. . 
chee Voyage. A+ 6X Revie Weight 
8. 
so | 4, | 4 32 32.61 |e 1.87] 10 — 0. 162\— 0.15 
C 
L, | 4 82-3324! 1.52] 15 — 0.1624 1.09 
CG, | 4 8229.76 | 1.52! 45 — 0. 162\4 0. 69 
L, {4 32 37.40! 178} 11 — 0. 162:— 2.58 
O, | 4 $228.40 + 158) 14 _— 0.162\— 0.50 
ao) th + 0.21 + 0.16 a. 
C, -11 
L, | 43233796 + 1.97/ 9 | 0.20} 114] .30 [+ 2.28 [40.02 0.27 | 0.06 
C | ‘ul 
L, {4 32 34-70 | 222} 7 0.20 | 13.4]  .40]} 2.68 4 0.64 0.27 |- 2.32 
CO, {432-3027 |4 1.97, 9 « Jang}  .12] 2.38 4 0.09 | 0.27 |~ 0.29 
Fs kale A + 0.16 
C, py. 
L, 1482 35.91 |+ 1.97; 9 [+ 0.20/114] .30 [+ 2.28 |4 0.01 | 0.27 |— 0.03 
OC, } vl 
Ly | 4 82 34.20] 2-22] ‘7 | 0.20/18.4] .40] © 2.68 [40.59 | 0.27 | 2.18 
C; 1432 31.36 + 197| 9 | 0.20} 12.0] 0.12] 2.40 |4 0.08 | 0.27 | 0.26 
| TO + 0.16 
C, i 
L, |4 32 38.06 + 1.97] 9 |£0.20/11.4] .30|£ 2.28 | 0.03 |~ 0.27 [+ 0.09 
C 1 
L, 14323230! 2.22) 7 | 0.20/13.4| .40] 2.68 4 0.32 0.27 - 1.16 
C, | 4.323131 |+ 197|/ 9 | 0.20/119| .12| 2.38 |4 0.01 — 0.27 _ 0.03 
43 L, sc are 0. 16 
C, edad, 
L, | 4 3232.48 |+ 1.97] 9 |£0.20/11.4]  .30 | 2.28 | 0.05 | 0.27 4 0.16 
C 1 
L, |4323353| 2.92| 7 | 0.20 | 13.4 40| 2.68 4 0.12 |~ 0.27 | 0.43 
C, | 4323332 |4 197] 9 « ling] .12} > 2.38 | 0.04 0.27 1 0.18 
a) AR, ‘ + 0.16 
G, xii 
L, | 4 32 24.57 4 2.64] 56 |£ 0.27/11.4] .30/+ 3.08 | 0.05 | 0.27 |4 0.15 
C, ‘11 
L; | 4 8238.92} 294) 4 | 0.27 | 13.4 40| 3.62 4 0.72 | 0.27 | 2.60 
O, | 432 36.83 |+ 2.64] 5 « Ting 12| 3.21 4 0.06 | 0.27 |— 0.19 
de |) Dh, | + 0.16 
C, rit 
Ly” {4 32 32.24 |4 1.97] 9 |£-0.20/ 11.4] .30 |+ 2.28 | 0.05 | 0.16 |+ 0.09 
C; | mt 
L; |4 32 31.97| 2.22/ 7 | -0.20/134| .27| 2.68 |4 0.23 - 0.16 |— 0.49 
C; | 432 32.18 |k Le7]- 9g « |yn9}  .12] 2.38 Lb 0.02 | 0.16 |-— 0.04 
A. | L, | 4 323819 ke 3.40| 3 |£ 0.34 [13/3 + 0.16 [+ 4.52 |4 0.17 | 0.12 | 0-20 
C, |43223.03| 417] 2 « lisa] cil 4.83 4b 2.28 | 0.12 |— 3.90 
L, | 432 33.38| 3.40] 3 «  bwlal [1]? 3.g8S ol9 | 20a ne 
C, |4 3235.95] 3.40] 3 « bye l ° lar} 3.sn Ee 0.93 20.02 4 aie 
L, | 4323481 | 4.17]. 2 « |yg4] ° la7 | 4.56 be 1.72 - 0.12 |— 2.30 
C, | 4 32 29.68 + 3.40| 3 « | yo] .12]}- 4.08 4 0.59 - 0.12 | 0.86 
D L, | 4 82 26.16 |+ 2.64] 5 |+ 0.24 | 13.3 | 0.16 [4 3.19 |— 0.05 |~ 0.22 |+ 0.15 
GC, |48235.12| 294] 4 «liao .12]. 34u}- 0.86 | 0.22 dam 
L, | 432 32.58| 2.22] 7 « Janal’o viz} ‘274 4 0.26 |— 0.22 |4 0. 65 
GC, |432 24.29] 2.99] 7 « faa] .11] + 2.69 0.10 | 0.22 |4 0.25 
Lj. | 4/82 86.311! 2-64) <8 « |134| 9.27] 3.22 0.48 | 0.22 | 1.42 
C, | 432 30.26 |+ 2.41/ 6 | -0.24/12.0| 12] 2.88 +E 0.12 |— 0.22 |— 0.32 
U L, | 4 82 38.35 |\t 2.94] 4 [+ 0.25 /18.4|4 0.16/43 35 4 0.02} 9 |4 0.64 
CG, [432 41.00; 2.94] 4 “lligge” [1 “ee oe) oa 
L, | 432 36.93] 2.41] 6 « lin5] cu] 287 o1s} © ‘4 298 
C;’ | 4°32°3s.46'| Daal ¢ « lis] lu} aseteoo7] © 4 079 
L, | 4°32 29.70] 294)" 4 «  Pygis | 3a7 Pls B7aet 0.084) -'% 6) 1 aaa 
OC, | 482 35.47 lt 2.64] 5 « laa ‘12! 3.02/.0.06! @ | 4,44 
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/ | 
No. of Prob. s ’ a | , ” H k 0 , Result. 
tori, Voyage.|}; A+SX error. |Veisht| # t £ € ? >: 6 Enhet 
a. 8. 
X. L, 4 32 38.52 i+ 2.94 4 J+ 0.25 | 13.4 j% 0.16 + 3.35°|+ 0.01 |— 0.19 |\— 0.03 38. 49 
C, ~1 | 
| Ly 4-32 36.03 2.41 6 ag 1L?5 MAT 2.87 |— 0.69 |— 0.19 |+ 1.51 37. 54 
‘ete 4 32 29.88 2.41 6 i 11.3 11 2.82 | 0.23 |— 0.19 | 0,49 30. 37 
Ts . Tey 4 32 28. 54 2. 64 5 + 13. 5 27 | 3.37: |+-0.43 |— 0.19 |— 1.11 27.43 
) Cz 4 32 31.36 + 2. 64 5 ee 12.1 12 | 3.02 |4+ 0.28 |— 0.19 | 0. 64 30. 72 
i 
las eae jE 0.16 | 
| #0; 11} 
Lg 4 32 33.90 + 3.40 =e fa ec es 2 ee BR -1ll ++ 4.37 |— 0.62 |— 0.18 |4+ 1.28 35. 18 
Cy eal — 0.25 |— 0.18 
Ls 4 32 32.65 4.17 2 0.38 | 13.5). .27 | 5.13 |4+ 0.60 |— 0.18 |— 0.15 32. 50 
C3 4 32 43.03 + 4.17 2 0.38 | 12.1 0-12 | 4.60 |4+ 0.25 |— 0.18 |— 0.54 42.49 
*~ For No. 3, k, =— 0.43s.; No. 4k, =+ 0. 623.; No. 354; =—+1.49A; Uk; =+1.99= 


APPENDIX No. 24. - 


Report on the method of determining longitudes by occultations of the Pleiades. 
BY PROFESSOR BENJAMIN PEIRCE, LL.D., OF HARVARD, 


1. The determination of longitudes by occultations of the stars appears to be the most 
accurate of all astronomical methods for such determinations, and deserves, therefore, a very 
careful examination in order to ascertain the greatest degree of accuracy of which it is 
susceptible, and the surest method of securing such accuracy. The sources of error are partly 
those of observation, and partly of theory. The errors arising from observation are of two 
classes: first, there are those which are special to the observations of the occultations ; and 
secondly, there are those which are general, and which, from their nature, cannot be 
discriminated from the theoretical defects. 

2. The probable error of the direct observation of an occultation has been investigated by 
Commander C. H. Davis, from simultaneous observations made by different observers at the 
same place. From his researches it appears that this probable error is about a fifth of a second 
of time, so that the ultimate probable error of the mean of this class of observations cannot 
exceed a twentieth of a second of time. If, therefore, the theoretical defects can be eliminated 
by proper precautions and a sufficient accumulation of observations, longitudes may be 
obtained by this method, of which the probable error shall be decidedly inferior to a tenth of a 
second of time. 

_ 3. It is obvious that, with the present uncertainty of the lunar theory, isolated occultations 
cannot approach this degree of accuracy in the determination of longitudes; but well deter- 
mined groups of stars are essential to correct the lunar elements, and rectify the places of the 
stars themselves. The present plan is to carry out the investigations of Walker, published in 
the Report of 1851, by combining all the known observations of occultations of the Pleiades, and 
using them for correcting the lunar semi-diameter, the mutual positions and changes of 
position of the stars of this group, for testing and correcting the formul of lunar parallax, for 
determining the irregularities of the moon’s limb, and finally, for correcting the longitudes of 
the places of observation. 

4. Of the various forms of computation which might be adopted, I have selected that which 
is derived from the stereographic projection of the sphere, in which the star Atcyonr is the pole 
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of projection. The advantage of the stereographic projection consists in the circularity of the 
projections of all the spherical circles, so that the moon is represented by a circle on the plane 
of projection. The advantage of piecing the pole of projection at the star ALcyons is, that the 
distances and relative positions of the projected places of the stars are only affected by the 
differences of their proper motions and the small differential effects of aberration. There may 
be a doubt whether the somewhat greater simplicity of the formule in the case in which the 
pole of projection coincides with that of the celestial equator, should not cause this form of 
projection to be preferred ; and it may be advisable, in order to secure accuracy, to conduct the 
computations independently by each method. 

5. As the basis of computation, the places of the stars have been taken from Bussgen’s inves- 
tigations, which are contained in the fourth volume of his ‘‘ AsrronomiscHE UNTERSUCHUNGEN,”’ 
in the article entitled ‘‘ Beobachtungen verschiedener Sterne der Plejaden.’’ The places of the 
moon are taken from the Nautical Almanac, and the moon’s parallax and semi-diameter from 
the ‘‘ Tables of the Mom’s Parallax constructed from Walker's and Adams’ Formule’’ for the 
use of the ‘‘ American Ephemeris and Nautical Almanac.’’ 

6. The following are the formule for the computation of the stereographic projections: Let 
a = the right ascension of Alcyone. 

B = the declination of Alcyone. 

a’ = the right ascension of another star or of the moon’s centre. 
f’ = the declination of the second star or of the moon’s centre. 
Aa= ad —a. 

The axes of # and y have their origin at Alcyone; the axis of y is directed to the north, and 
that of « to the east. The co-ordinates of the star are given by the formule, 

A = 1—sin? $ 4 8 — sin? 3 A a cos # cos f’, Ps 
Bein 1 = A a cos f’, 
OC sin 1” = sin 4 8 + 2 sin? 4 A asin £ cos f, 

5 Oe 


A 
C 
hi dai > 
The radius of the circle, which represents the moon, is given by the formula, 
B= E@ + y) sin? 1] 3, 
in which 2, is the augmented semi-diameter of the moon. 
The computation of A, C, and 2, should be performed with the aid of the Gaussian logarithms. 
7. The formule for the correction of latitude for the earth’s ellipticity are those used in the 
Coast Survey derived from BusseL, and are— 
© = the geographical latitude of the place, 
log e = 8.9122052, 
log (1 — e*) = 9.9970916, 
sind = e sin g, 
h = sec ¢ cos g, 
k= (1 — e) sec ¢ sin ¢. 
8. The parallax of the moon in right ascension and declination, and its augmented semi- 
diameter, are obtained by the formule of Oxpers, which are 
mz = the moon’s equatorial horizontal parallax, 
s = the sidereal time at the place of observation, 
@, = the moon’s tabular right ascension, 
8, = the moon’s tabular declination, — 
4,4 = o¢ — oa, = the parallax in right ascension, 
4,8 = p' — is = the parallax in declination. 
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P sin 1” = A sin.z sec £.,, 


P sin 1” sin (s — a,) 


TRIE Ai Cl Ca ams a te ee 
Bete 1 — P sin 1” cos (s —a,)’ 


ar k cos} Ara 
7 = i cos (s — a, —4 4, a) 
: k sin x 
1D cnc 
Q sin 1 Paras, o 


— Qsin 1” sin (8, — 
BES Eo aie a as 
log a = 9.435000. 
sin (f’ — 
Bes et 

9. In order to determine the equations of condition for correcting the lunar elements of the 
places of the stars, and of the longitude of the place, let 
Lu, Ym enote the co-ordinates of the moon’s place affected with parallax, 
x,, y, those of the star’s place, 
p the distance of the star from the centre of the moon for the recorded instant of the 

observed immersion or emersion, 





6 the angle which p makes with the axis of a, 

i the angle which the moon’s apparent path, affected by parallax, makes with the axis 
of x, 

» the velocity of the moon for a second of time, estimated in seconds of space, 


#.., ¥, the change in the values of ,, and y,, for a second of time, 

the correction of the moon’s co-ordinate in right ascension for the instant denoted by rt, 
68, the correction of the moon’s declination for the instant r, 

the correction of the star’s co-ordinate in right ascension for the year 1840, 

0B, the correction of the star’s declination for the year 1840, 

the correction of the moon’s hourly change of ~,, 

6f,, the correction of the moon’s hourly motion in declination, 

the correction of the star’s annual change of 2,, 

0f’, the correction of the star’s annual motion in declination, 


On the correction of the moon’s horizontal parallax, 
da the correction of the constant ratio (a) of the moon’s semi-diameter to its horizontal 
parallax, 
Ob the correction of the moon’s semi-diameter for irregularity of outline, 
O02 the correction of the western longitude of the place in seconds of time, 
Ot the correction of seconds of the local time of observation for the night’s work, 
t the time expressed in hours and decimals of an hour, 


t. the time in years from 1840. 
The subsidiary formule for the determination of p, v, 0 and are 
pcos 6 = 4,— &,, 
p sin 6 = ¥,— Yas 
v 00s. =a 
v sin (= y',5 
and the equation of condition is 


cos 8 [@x,—e0,4 t, 3 a, — (t—7) da, | 4+ sin 6 [2228449 #,—(t—2)8 Fa] 
af eS aco 0-4 Sx Fein 9 +a] d2—zda—db—voos (7—0)| 2 A+ 6 t|=2,—p. 


10. In computing a,, and y,, by the formule of § 6, the apparent right ascension and declina- 
tion of Alcyone must be taken for the time from the Natitical Almanac. 
25 cs 
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The values of x, and y, must be corrected for proper motion, and also for change in the dire 
tion of the axis of x, arising from precession and aberration. The formule for the computatio 
of these changes are given in the following paper, with their investigations by Dr. Peters. 


Formule for the correction of the co-ordinates of the stars. 







Let the accented letters refer to the apparent position, the unaccented letters to the mean 
place of 1840.0, and the index s to the star, and we have 
A x, = sin (a,— a) cos f, 
A a ,= sin (a’,— a’) cos f, 
A y, = sin (8,— f) + 2 sin? 4 (a,— a) sin f cos f, 
A y/,= sin (f’,— f') + 2 sin’ 4 (a’,— @’) sin # cos ff, 
Hence, by neglecting the terms of the higher orders, the corrections of the co-ordinates are 
x ,— = (a',— a,— a + a) cos 8 — (a,— a) (f’ — B) sin 8 
y.—¥,= Bib, PP: : 
If, then, Bessel’s notation is adopted for A, B, C, and D, and if only the principal terms are 
retained, so that 
A = t,— 0.34238 sin & 


B= — 9” .2235 cos 
C = — 20".4451 cos w cos © 
D —— 20.445) 6m 


& == 339° 35! 44”.7 — ¢, (19° 20’ 29.53) 
= 839° 35! 447 — (¢, 4. 187.61 2) 19° 20° 2975S; 
in which 7 is any integer; the formule are— 
For Aleyone ob —a=Aa+Bb4+Cc4+Dd, 
Byes —— ey Bo Uo, De 
For the other stars the formule are the same with the index s annexed. The substitution of 
these equations gives 
a’ —x,—= A (a,—a) cos 8 + B (6,—b) cos 8 + C (c,—c) cos 8 + D(d,—d) cos 8 
— (a— a) sin 8 (Aa, +BO,+ Ce,+ Dd) 
y.— Y= AG—e), + BE —>, +0 (—e, + DG —d), 
But the values of a, b, c, &c., are | 
a —=m-+ntanfsin a, whence a,—a= n tan f cos a (a4,— a) + nsec? f sin a (8, — f), 


b = tan f.cos a, b, — b= — tan f sin a (a, — a) + sec? 8 cos a (8, — f), 

c =secf cosa, c, — c= — sec f sin a (a, — a) + sec? # sin f cos a (8, — f), 

d =secfsina, d,— d= sec f cos a (a, — a) + sec P sin f# sin a (8, — f), 

a, = COs @, (a,— a), = — nsina (a,—a), 

b, = — sin a, (b, — 6), = — cos a (a,—a), 

c, = tan w cos # —sin # sina, (c, —c), =—sin f cos a (a,—a)—(tan w sin + cos Psin a)(8,—A), 
d, = sin f cos a, (d—d),=— sin f sin a (a,— a) + cos f cos a (8,— f). 


The substitution of these values gives 
x,,— x,—= (An sec # sin a+ B sec 8 cos a+ C tan f cos a+ D tan f sin a)y, 
—(C tan w sin 8+ C cos f sin a—D cos f cos a) @,, 
y,,— y, = — (An sec 8 sec a+ B sec 8 cos a+ C tan 8 cos a+ D tan f sin @) @, 
—(C tan w sin 8+ C cos 8 sin a—D cos f cos a) y,. 
In these formule the following are the numerical values of the various quantities: - 
log. tan w log. cos w log. n log. sin a log. cos a log. sin B log. cos 8 log. tan B 
For 1840; 9.63747 9.96253 1.30224 9.91246 9.76043 9.60252 9.96205 9.64047 
1740; 9.63769 9.96250 1.30245 9.90437 9.77587 9.59679 9.96313 9.63367 
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If then (the numerical coefficients being replaced by their logarithms) the notation is adopted : 
Por 1840: E=5.9382 ¢,—5.6118 sin [336° 59/+-(¢,-+-18".61) 19° 20'.5]+5.6248 sin (212° 53+) 
1740: E=5.9293 ¢,—5.6140 sin [336° 30/+-(¢,+18".61) 19° 20'.5]+5.6172 sin (214° 18+ ©) 
For 1840: F=5.9951 sin (121° 56/+-0) 
_ 1740: F=5.9952 sin (122° 20’/+ 0) 
the values of the corrections of the co-ordinates become 
v,—x—=EH y+ F 2, 
Y¥.—y—=—HatFy, 
The maximum of the co-ordinates does not amount to 2800’, so that the maxima of the 
corrections are easily derived from the following forms : 
For 1840: 2800” E = 0”.2428 ¢, + 0”.115 sin [336° 59/ + (t, + i 187.61) 19° 20’.5] 4 0.118 sin (212° 53'4+@) 
1740: 2800” E = 0".2379 t, + 0”.115 sin (3362 30’ + (t, + i 18.61) 19° 20’.5] + 0.116 sin (214° 18/4 @) 
For 1840: 2800” F = 0".277 sin (121° 56’ 4+ ©) 
1740: 2800" F = 0".277 sin (122° 20'+ ©) 


“Relative to the term 0”.115 sin [336° 59! + (¢- 7 187.61) 19° 20’.5] it is to be remarked, that 
the year 1840, from which ¢ is reckoned, is about in the middle of that part of the draconistic 
period when occultations of the Pleiades possibly can take place. And as this part does not 
extend over much more than four years, ¢ + 7 18’.61 will always be between the limits + 2 
years; consequently the angle under the sine between 298° 18’ and 375° 40’, that is to say, the 
term depending on the moon’s node, cannot exceed 0.11, and will be in most of the cases nearer 
to 0.00, as shown here below: 









































t+ 18y.61 F. y FE. y F. y F, y F. 
y tA ” m” | ia 
een | — 0.12 oars 5 iw. 10 ae O54 | n- 0. OF 4+.0.5 | —0.03 | + 1.5 + 0.01 
2.4 0. 12 1.4 0. 09 0.4 0. 06 0.6 0. 02 1.6 0. 02 
2.3 0.11 1.3 0. 09 0.3 0. 06 0.7 0. 02 7 0. 02 
2.3 0.11 12 0. 09 0. 2 0. 06 0.8 0. 02 1.8 0. 02 
ay 0.11 | 0 09 = O91 0.05 | 0.9 0.01 1.9 0. 03 
2.0 0. 11 1.0 0. 08 0.0 0.05 | 1.0 0.01 phd 0. 03 
1.9 0.11 0.9 0.08 | + 0.1 0. 04 lek: 0. 00 yma 0. 04 
1.8 0. 10 0.8 0. 08 0.2 0. 04 1.2 |e4s 0. 00 yy 0. 04 
1.7 0.10 0.7 0. 07 0.3 0. 04 1.3 0. 00 2.3 0. 04 
1.6 0. 10 0.6 0. 07 0.4 0.03 | 1.4 0. 01 2.4 0.05 
— 15 |— 0.10 oe 0.5 tre 0507 4+ 0.5 | — 0.03 4 1.5 thr 0. 01 -te 2. +. 0.05 





where F = 3000” (5.6129) sin. [336° 15’ + (¢ + 7 18”.61) 19° 20'.5,] so that by taking F from 
this table, the correction of the co-ordinate x, or y, depending on this term is equal to 
eensor— ~~. FF. 
3000 3000 

For the other terms, depending on the sun’s longitude, similar small tables may be con- 
structed, having the day of the year as argument, so that it may be seen immediately whether 
the correction is at all sensible or not in the tenth of the second. Also those stars, of which 
one or both of the co-ordinates are so small, that the correction remains always under the 


assumed limit of accuracy, may be marked with an asterisk. 


11. The co-ordinates of the Pleiades have been computed for the year 1849 by myself, and 
also by Mr. Webber. My computations are made by the formula of § 6, and are contained in 
the accompanying paper (A.) Mr. Webber’s computations have been made by a slightly dif- 
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ferent formula, which I had given him. I have examined and corrected them, and they are 
contained in the two sheets marked (A!).* | Mri 
The following are the places of the stars, with their co-ordinates for 1840: 





























Name of Star. Magnitude. a! Bi % Ys 
ef ” Oo” 7 ” ” ” 
AO OL COMENG wd nie Ae 5.6 53 49 33.64 | 23 46 49.58 | — 2208. 22 637. 85 
Ayep ulectiaes coer eee. 4.5 50 47.59 36 16.24 | — 2143.43 4.19 
AB oN Sees cots cece SS he 7 54 25.52 | 24 19 52.36 | — 1932.88 2619, 52 
RE | fog 0 este ieee 5 55 26.47 | 23 57 34.12 | — 1882.75 1281. 01 
Anonytha- 12.22 Se Sih Sse. 8 59 14. 52 31 42.30 | — 1679.88 | — 271.63 
2s er SE. Se SSE, 8.9 54 0 55.25 57 25.09 | — 1582. 33 1270. 86 
SR a ce Say 9 1 30.81 34 36.65 | — 1554.35 | — 97.70 
Bb astee ee ote 8 1 52. 66 49 45.23 | — 1531. 36 810. 82 
Doon etiet oad Era: 9 211.22 | 24 7 16.14 | — 1510.98 1861. 69 
eeeesas ease 9 2 49.03 | 23 46 57.30 | — 1480. 33 642. 72 
20 eMaja.o 5). pends e “ees 5 4 46.31 51 43.12 | — 1372.17 928. 22 
We se ee wees 8 6 35.15 32 00.41 | — 1330.84 | — 254. 63 
21'% Asteropes.2s.-2/s-da¢ 7.8 5 48.99 | 24 2 56.40 | — 1812.95 1601. 34 
AP IY PS See ase fa open oh a se 7.8 7 56,33 1 21.97 | — 1196.91 1506, 60 
AVS. Sees. al IS 8.9 10 56.98 | 23 41 26.35 | — 1034.54 310. 58 
pee etd B55) 8.9 11 31. 24 41 07.91 | — 1003. 20 292. 07 
BOM MOTODR. oe ae tig, 5 12 37.28 26 39.23 | — 944.46 | — 576.74 
PASOES oe cere. Sk 8 14 15.83 45 04.35 | — 852.05 528. 21 
Bg SP fas 8.9 1% 24. 71 36 00. 60 — 679.95 | — 15.82 
Te ab 5 Ss ae ele 7.8 22 01.14 | 24 104.70 | — 425.27 1488. 00 
AS cre eras ee Sane 8.9 23 41. 65 23 29 37.12 — 334.81 | — 399. 67 
ae ee 9 25 11. 96 15 52.45 | — 252.42 | — 1224.39 
bo 8.9 26 39.14 37 37.49 | — 171.85 80. 61 
IGRe eeeceo ene 9.10 26 58. 66 18 58. 24 — 154.34 | — 1038. 64 
ive ose eee ene 8 27 18. 67 18 29. 57 — 1386.05 | — 1367.33 
OY ap me mn 8 27 20.05 38 16.98 | — 184.36 120. 09 
yy eo cera rms ie) te 7.8 27 46. 26 36 55.12 | — 110.37 38, 22 
As19 Soo 3s eee ss 8 28 01. 82 18 09. 11 — 96.34 | — 1087.79 
Of. Ie ee 8 28 05.46 | 24 515.46 |-— 92.44 1738. 56 
WAM Ey i age ia Spe 8.9 28 41.90 9 22.06 |— 659.14 1985.17 
7 a PE a ie 8 28 47.57 | 23 24 50.13 |— 54.28 | — 686.78 
DO een ee eee etree 8.9 29 36.40 10 40.14 | — 9.49 | — 1536.78 
212) Soe eee 8 29 42.52 47 16.49 | — 3. 84 659. 58 
20m AICVONG).. <2 foc o cn lee 3 4 29 46.72 36 16.91 0 0 
A255 ..t Steen cues 8.9 82 05. 30 6 35.59 | + 127.46 | — 1781.31 
26228 ececeroe es 2 33 36.76 2 35.89 211.69 | — 2020.99 
7 Sf i st ap maces aan 8.9 40 39.14 49 12. 64 596. 85 776.11 
sf es, aie, A 7 43 17.17 | 22 55 25.93 746.47 | — 2450.43 
29% 225-03. ee 8 44 45.04 | 23 50 53.36 821. 63 877. 16 
26'8.2... 25-4 - SER 8S 7.8 51 48. 27 21 43. 53 1213.22 | — 871.83 
Pa Wk BALAN et SS eae, ey 4.5 54 53.68 33 30. 41 1381.36 | — 164,48 
Peon lejone span =o  o 5. 6 55 10. 82 38 30. 60 1396. 18 135. 75 
A reS ewe ee woe cis ae 8.9 55 39. 24 23 31.50 1424.93 | — 763.27 
SESSA Ere! 8 56 20. 32 54 04. 70 1456. 96 1070. 06 
OP eae oa Ba 8 57 -36..11 53 11.52 1525. 50 1017. 09 
i meses i 8.9 58 45. 54 45 12. 36 1591. 53 538. 13 
pice wocene obec 7.8 55 3 36.72 13 07. 69 1865. 61 | — 1385.57 
5 EE a ee py ee age 9 3 47.46 45 02.15 1867. 91 528. 94 
BOs cance auspiea sh ] 5 59.14 43 26.57 1988. 85 433. 86 
Sia dies ag 2 5. 3 8 6 17. 63 51, 22. 51 2003. 75 909. 88 
G $k oe en pane 8 7 06. 69 21 22. 86 2056.44 | — 889.60 
36 SSSErECore ee 8 13 58.00 | 24 00 13.63 2422. 04 1443. 00 
Ay 40. pp da. gone 7.8 20 31.97 | 23 28 18.94 2793.30 | — 469.74 
—_—$_— te 


12. The values of h and & for the principal observatories have been computed by me, and tne 
computations are contained in the accompanying paper (B,) which also contains a general table 
for sec. ¢.* The values of h and & have also been computed by Mr. Webber, and his computa- 
tations, corrected by me, are contained in (B!).* The data for this computation are taken from 


* Omitted. 





Set Ao 


A 
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the list of latitudes and longitudes furnished by Dr. Goutp to the American Ephemeris and 
Nautical Almanac of 1856. 


The following are the values of h and & for these observatories: 























Name of observatory. log. h. log. &k. 
Pe NS aia ated Cee ee te oes 9, 6941197 9. 9376798 
DN ahi ea ae 68 MAE SEE chen AS 9. 7748568 9. 9034777 
JAS DLE el at PRES IRR SE ge A 9. 8972462 9. 7867235 
Bel ilate onittas otevc moc weada rade se 9. 7853155 9. 8975097 
BIRR OUT Ce eet o_OLet SSL 9. 7978101 9. 8897522 
TTS eT ey a a ery 9. 8026252 9. 8868042 
BEM aan ces padgeeusndcnate nce 9. 7986681 9. 8891922 
BOUMEOIG) 26) a OLE ant IED 9. 8011183 9. 8875732 
Cambridge, (England)...-...------ 9. 7881613 9. 8958059 
Cambridge, (Massachusetts) -.--.-.- 9. 8691219 9. 8264510 
Cape. of Good Hope-.....2-2..--42 9, 9193626 9. 7443749 n 
CLL STS SP A 9 ae 9. 7012096 9, 9353351 
RETETINT See coke oe ee ens 9. 8904755 9. 7974697 
Popennagen ya. s/soS- Leb sst sks. - 9, 7521119 9, 9150283 
rte See so a Ls. Soe ee 9. 8083436 9. 8826154 
Gepate snes soo oe. eS 9. 7206227 9. 9283612 
DEES, tres caste sind ob ioe nie wae 9, 7764794 9. 9025810 
JOT UPC STEY) ee igll pe e  e So  e 9. 7620565 9. 9102012 
MMEDUT RIS aen Srs'5 woe uke ae 9. 7490484 9. 9164507 
RCO R EES oo eb cp te me oo eee 9. 8592479 9. 8378187 
RC ete else waldain daiati te ohoe 9. 8409549 9. 8562485 
Georgetown, Di@vil cl reat. 9. 8916436 9. 7956765 
Snore ee eS te LS 9. 7947543 9, 8917171 
OUD eae ae ea ae Se | 9. 8003573 9. 8880791 
Pirecrwichtcsece ale efor et 2 9. 7952551 9. 8913980 
Pret Wan Sees Soe oo es 9. 7747951 9. 9035115 
RRIINGhge eee cocks Slane toe een deen 9. 8767884 9. 8165040 
eter rst re sO SEU SUIS US. 9. 7509089 9. 9155904 
ROMIORDOFS Soleo ae af a eo ote e 9. 7626391 9. 9099083 
rE iGIhUNStCT.. ots = vaca 2 tae 2 oe 9. 8258374 9. 8693645 
seswaIe ST OOO ees. SU Sere. 42 9. 7965643 9. 8905587 
Meyers te oon ce Se Re aot 9. 7887124 9. 8954718 
WOVE POO sane seer a an oe Soe ae ae 9. 7762115 9. 9027297 
BONGO go 22 He Oe Sa SEG s SUS LE SY oe 9. 7948021 9. 8916867 
DANITY Jape ane wa tale once om mae 9. 9886767 9. 3515303 
PSST GEN ae ein of hee cine see eee 9. 8134999 9. 8789018 
Marte @sstt —i2 seb an - cKaemasucss> 9. 7683373 9. 9067776 
IMGESOUIEG ens ceca muly owei nin b= 9. 8627005 9. 8339690 
ER Pee. wre, SUN Ne eee 9. 8466551 9. 8508346 
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APPENDIX No. 25. 
Report to the Superintendent of the Coast Survey, by Dr. C. H. F. Peters, on the method of 


substituting a lunar spot instead of the moon’s limb, in transits for determining the difference of _ 


longitude. 


Dupiey Opservatory, Albany, November 28, 1856. 

Dear Sir: I have the honor to submit to you the following report respecting some trials 
undertaken by your order, with the view of ascertaining the practicability and the advantage of 
using a lunar spot in transit observations for the determination of longitude. 

Among the astronomical methods for determining differences of longitude, that by moon- 
culminating stars recommends itself to the observer by its speediness and simplicity. It was 
recognized as such by the principal astronomers, at the time when Schumacher began to publish 
his valuable ‘‘ Astronomische Nachrichten,’’ and was introduced at once into practice at nearly 
all the European observatories. As. it promised the great advantages of avoiding the trouble- 
some parallax and the uncertain refraction, of eliminating the errors of star positions, and of 
not requiring the absolute right ascension of the moon, but her motion only—the attention paid 
to this method for more than thirty years past, both by the editors of Ephemerides and by 
observers, seemed completely justified. But as soon as American observatories also entered the 
field, and as the United States Coast Survey demanded longitudes not inferior in accuracy to 
those of established observatories, that which for the range of Europe has been but one method 
amongst many for determining the difference of longitude, became very valuable and almost 
indispensable for linking the establishments in countries on either side of the ocean. Dis- 
crepancies in the results, huwever, now came to light, and inconveniences in the method, which, 
within the meridian limits of Europe, might be considered insensible or of no consequence. 
With the distance increased the uncertainty of obtaining corresponding observations ; the 
tangent point of the lunar disk observed in transiting, falling upon regions too distant, brings 
in the full weight of the irregularities of shape, which our satellite is known to possess in 
considerable degree; and the moon’s motion, the only theoretical element entering into the 
problem, can no longer be considered as exactly ascertained, when the question concerns wide 
geographical limits. Professor Peirce has shown (U. 8. Coast Survey Report, 1854) how to 
lessen the influence of this element, by correcting the lunar ephemeris from a series of 
culminations observed at the standard meridians, at the same time rendering available all the 
observed transits, instead of the strictly corresponding ones alone. But even with this 
improvement, he has found discrepancies in the results greater than those affecting the 
telegraphic and other determinations of difference of longitude. These are attributable to the 
method itself, and to the probable error of the observations which form the foundation of it. 
As bearing directly on this point, the remark, pronounced by the same learned authority, viz: 
that any number, however great, of observations, cannot diminish the probable error of the 
mean beyond a certain limit,* seems to leave no hope of obtaining the desired accuracy but by 
changing the mode of observation itself. 

The principal cause of error lies in the observation of the transit of the moon. This is 
deduced from the transit of a limb, subject, as is well known, to two errors—a probable error, 
considerably larger than in the transit of a star; and a constant error, depending on the 
apparent semi-diameter. Even if the outline of the lunar disk did not present irregularities, 
already referred to, it is still not so easy to bring the wire tangent to a circle as to pass it over 
a luminous point; and, moreover, the effect of the brightness of the disk on the retina, united 
with the agitation of the atmosphere, produces a swelling undulation in the apparent limb. 


* “There is in every species of observation an ultimate limit of atcuracvy, beyond whith no mass of avcumulated 
observations can ever penvtrate.”’"—Obadt Survey Report, 1884, p. #109, 
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The irradiation, also, whether in the telescope or in the eye of the observer, the personal 
judgment in regard to the division between dark and light, and the particular state of the 
atmosphere, combine to introduce an error, which is, to a certain extent, constant. To eliminate 
this, it has been the custom to take the mean between results from observations of the first and 
second limbs, whereby, however, the labor is at least doubled, and the chance of obtaining 
corresponding observations of course diminished in proportion. Besides, a supposition is 
involved which seems not justifiable, viz: that the constant error is really the same in amount, 
only contrary in sign, for the first and second limbs of the moon; and, not to speak of other 
objections, it certainly seems reasonable to suppose the judgment in respect to contact to be 
influenced differently according as the dark or the light part of the field is preceding. 
Sometimes, also, it has been the practice to determine beforehand the particular correction to be 
applied, or the apparent diameter of the moon belonging to a given telescope, by observations 
at a station of known longitude. But this mode—the only one suitable, for example, for 
travellers who seldom remain at one and the same place during an entire lunation—even if we 
admit the correction to be constant, requires a series of preparatory observations not always 
feasible. 

lt appears from the foregoing, that, if the method of using moon-culminating stars be at all 
susceptible of sufficient improvement to satisfy the claims made now-a-days for more accurate 
geographical longitudes, and if perfection is sought for in the mode of observation, the first step 
ought to be to abandon the system of observing the moon’s limb. ‘Twenty-five years ago, 
Meedler* proposed to substitute, in transits, a lunar spot instead of the moon’s limb, and even 
indicated several spots which seemed the most suitable for the purpose. This idea, however, 
had never been carried into practice, until you, upon the suggestion of Professor Peirce, who, 
with his usual sagacity, fully recognised its utility, directed some trials to be made at the Clover- 
den Observatory, the general results of which I have here the honor to submit, together with 
some remarks in regard to the manner both of observation and of computation. Professor Bond 
had the kindness to make some corresponding observations at Harvard Observatory. 

The selection of the spots to be observed is necessarily regulated by the size and magnifying 
power of the instrument. Their apparent area should not be too large, (which might give rise 
to constant error;) and, on the other hand, they ought to be clear and distinct enough to be 
followed easily with the eye. Too great a difference between the telescopes, (as, for example, 
between the large transits of the observatories and the telescope of a theodolite,) therefore, 
would not be admissible. From actual experiments made at Cloverden, I am induced to con- 





clude that *°* seconds is nearly the upper limit of extension of a spot to be selected for a teles- 
cope of magnifying power m. The white and small star-like craters are the most convenient, 
being less subject to change of apparent form and illumination by the age of the moon. Those 
situated in a plain, (mare,) isolated from surrounding mountains, are best suited to the purpose, 
especially if easily recognizable by some peculiarity. Otherwise, the eye, removed from the 
telescope between each pair.9f ~ires for the instant requisite to note the time, loses its steadiness 
by searching for the right sp s. These conditions are admirably combined in the spot Messier ; 
the comet’s tail, which stretches from it to the borders of the Mare Fecunditatis, affording an 
excellent characteristic. It has the advantage of being visible from the 4th to the 17th day of the 
moon ; appearing in the Cloverden transit (U.S. C. 8. No. 4) like a small planetary disk, white 
on dark ground: it has been the principal object of observation, 

The researches undertaken, I supposed, should resolve these two questions : 

1. What is the probable error in the transit of a spot, properly selected in relation to the 
telescope ? t 

2. Do the transits of spots give rise to constant errors in the longitudes deduced therefrom ? 

In regard to the first question, the result is perfectly satisfactory. From a great number of 


¥ In an article entitled, ‘‘ On the general use of the lunar map,’’ in Schumacher’s Ast. Nach., No. 337. 
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obsérvations made on several spots, I deduce the probable error of a lunar spot transit over one 
wire in the Cloverden instrument to be 0°.073, whilst I find for a star, situated within the limits 
of the zodiac, a probable error of 0°.080. Whence we may infer, that the transit of a well-con- 
ditioned spot is at least as accurate as that of a fixed star. Indeed, the spot is seen gliding 
over the wire with a pleasing steadiness, so that its position at the clock-beat can be seized with 
much greater precision than the transit of the undulating limb of the moon. I should remark 
that these values have been derived from the deviations of the single wires from the mean of 


seven. And this is, in fact, the complete value of the error, no other sources entering, provided 


that the moon-culminating stars be treated as originally designed ; that is to say, if the differ- 
ences only of the moon from stars identical at both stations be considered, and computed by 
means of the moon’s motion, without involving absolute right ascensions. The mean of seven 
wires will have the probable error of 0°.029, both for moon and star, and the difference of right 
ascension thus determined is 0°.041. Supposing, then, the observations at both stations to be 
equally accurate, 0°.058 will be the probable error of the element, which, in the computation of 
the longitude, is contributed by observation, if the result given by one star is compared with 
that deduced from the transit of a spot. This will produce, with the moon’s mean motion, an 
error of 1°.57 in geographical longitude. As the accuracy is increased by taking, as usual, several 
comparison stars, so the use of the chronograph, instead of the ear and eye, might be of par- 
ticular advantage in observing these transits, by permitting several spots to be observed during 
the same transit of the moon. 

The actual determination of a known difference of longitude offers certainly the best trial of 
the method by lunar spots, since, by a series of such determinations, we may ascertain directly its 
reliableness, in regard both to probable and to constant error, though the clue to the sources of 
these, and consequently to an improvement of the method itself, is to be sought for in investiga- 
tions upon the elements proper, which concur to the result. The best thanks, therefore, are due 
to the estimable Director of Harvard Observatory, who, notwithstanding his occupation in the 
duties of the Observatory, at my request, kindly undertook to observe corresponding transits of 
the spot Messier with the Harvard meridian circle. In the expectation of a more extended series 
of trials, (to be entered upon as soon as the arrangements at the Dudley Observatory are com- 
pleted,) I deem it sufficient to transcribe here only the results, which the few corresponding 
observations between Cloverden and Harvard Observatories have furnished for the difference of 
longitude, by means of the spot above named. They are the following: 


l 
| West longitude. | Number of com- 
H.—C, parison stars. 














8. 
1855—June 27.--. + 1.30 1 
Noy. 20... 5.47 oe 
Dec. 17_--| 3. 64 ae ‘E 
1856—May 14._. 3. 56 2 “St 
June 16...) 3. 52 4 
3 


July 15... By 


These, on the whole, agree very well together, considering that on June 27, only one com- 
parison star was observed, identical at both stations. The mean is + 3°.54, Harvard Observa- 
tory west of Cloverden. According to a communication from Dr. B. A. Gould, jr., the true 
difference of longitude between the two observatories, as resulting from an exact geodetic survey, 
is only + 1°.65. The difference of nearly two seconds, which is here found by the lunar spot 
culminations, shows clearly a startling constant error. What may be the cause of this, cannot 
well be decided, except by a longer series and a more systematic arrangement of the correspond- 
ing observations. Although, at Harvard Observatory, Professor Bond observed by the electric 
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method, and I, at Cloverden Observatory, only with the ear and eye, it seems hardly possible 
that any personal equation should have remained, as this must have been eliminated in the 
right ascensional difference of star and spot. Neither does it seem probable, that in a spot so 
neatly round and circular as Messier, the observers, on account of the great diversity of the two 
telescopes, should have judged the precise point of observation different by the amount of 1” .05, 
the whole diameter of the crater of Messier being no more than 8”. Still, this may, perhaps, be 
a question to be settled only by corresponding observations upon spots of various sizes. In a case 
like the present, where the two stations are so near together, the computation of longitude from 
transits of spots is extremely simple, since, for so short an interval of time as passes between the 
transits at the two meridians, the motion in right ascension of the spot is sensibly equal to that 
of the moon’s centre. But, as the method of spot transits may yet be found to be superior to 
that of transits of the limb, and eventually supersede it, permit me to develop the formule 
required additional to the usual ones employed, and adapted to any distance of the meridians. 

The computation of lunar-spot culminating stars differs from that of moon culminating stars 
evidently only in that, whilst in the latter the point of contact observed is connected with the 
centre of the moon’s disk in a very simple and, as the tangent to a sphere, constant way ; in 
the former, the same has a variable relation, because of the libration and of the parallactic dis- 
placement of the spot. Nothing is required, therefore, but the expressions for the differences 
of the spherical co-ordinates (right ascension and declination, or azimuth and zenith distance) 
of spot and moon’s centre for any given moment, or, properly, nothing but the hourly motion of 
these differences. | 

The position of a spot upon the moon is given by its selenographical longitude J’ and latitude 
b/, the former counted from the first lunar meridian, being positive to the west. By the term 
Jirst is understood that meridian which passes through the lunar radius, directed towards the 
earth’s centre at the moment when the line of the node of the lunar equator upon the ecliptic 
coincides both with that radius and with the mean longitude of the moon. In order to find 
the position of the spot relative to the earth at any given time, it is necessary to know what 
point on the moon’s surface, at that time, is directed towards the earth, or, in other words, the 
libration of the moon’s centre—that is, the selenographical longitude 7 and latitude b of the 
point mentioned. As to principal terms, these are expressed as follows : 

1=A—1, + 34.4 sin 2 (A— &) + bcos (A— 8) sin I 

b6= B—8 
where tan B = — sin (A — &) tan I and 4, 8 the geocentric longitude and latitude of the 
moon’s centre, /, the mean longitude of the moon, & the longitude of the ascending node of the 
moon’s orbit upon the ecliptic, (always coincident with the descending node of the moon’s 
equator upon the ecliptic,) Z the inclination of the moon’s equator to the ecliptic, (= 1° 28’ 47” 
according to Nicollet and Bouvard, 1° 32’ 09” according to Wichmann’s recent determination 
with the Kénigsberg Heliometer.) For the terms containing trigonometrical functions, Hncke 
has given tables (Berliner Astr. Jahrb. 1843) by means of which the quantities / and 6 are 
obtained with great ease. 

These formula hold for any point upon the earth, if we substitute in them, for 4 and f, the 
longitude and latitude of the moon’s centre as seen from the same point. I shall show how 
libration and parallax may very conveniently be taken into account conjointly. Bessel uses, in 
his method for the reduction of lunar distances, a process, for including the parallax, which 
seems at once the most simple and the most complete, viz: by referring the co-ordinates of the 
moon to that point of the earth’s axis where this is intersected by the prolongation of the line 
of direction of gravity at the place of observation. If y be the distance of the point of inter- 
section (which, for brevity sake, I shall call the nadir point) from the earth’s centre, readily 
computed by the formula— 

nip Tle’) 
71 = P cos e) 
2658 
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or by sin ¢ = e sin g and 7 —e tan ¢, e being the eccentricity of the terrestrial meridians, 
g and ¢’ the astronomical and geocentric latitudes, and p the earth’s radius for the place ; if, 
moreover, a, 0 be the moon’s geocentric right ascension and declination for the given instant, 
x her equatorial horizontal parallax, then the declination at the nadir point will be 
= 0+ 77 cos 0, 
while the right ascension remains unchanged. The distance of the moon’s centre from the 
nadir point r is expressed. by 
log r= M7 sin z sin 0 
M being the modulus of the Brigg. logarithms. Now, by converting the right ascension and 
declination (a4 and 6!) into longitude and latitude 4, 8 (which, with sufficient accuracy, may be 
done by means of auxiliary tables found in several books,) and computing / and b, we have the 
libration appertaining to the point M upon the moon’s surface, in the line drawn from the 
moon’s centre to the nadir point; and, from the relations in the spherical triangle at the moon’s 
centre between the point M, the lunar north pole and the spot, results: 
cos m = sin b sin b! + cos b cos B' cos (’ — 1) 
sin m cos M = cos b sin b' — sin b cos BD! cos (7 — 2) 
sin m sin M = cos 0’ sin (U — 1). 

Whence we derive M the solid angle formed by the planes passing through the nadir point, 
lunar centre and lunar pole, and through the nadir point, lunar centre and spot, and m the 
angle at the centre of the moon between the nadir point and spot. The rectilinear triangle 
formed by the nadir point, spot and lunar centre, gives also, the angle at the nadir point being 
denoted by n, the distance of the nadir point from the spot by 7’, and the ratio of the moon’s 
radius to the earth’s by k (= 0.2725): 

7 sinn =k sin z sin m 
7 cosn = r—k sin z cos m. 

It remains to refer the position of the lunar north pole, from which the angle M is reckoned, 
to some known circle. For this, we find in the astronomical ephemerides the quantities : 

~ = the inclination of the moon’s equator to the earth’s equator. 

4 = the angle in the moon’s equator, counted from the ascending node upon the earth’s 

equator to the ascending node upon the ecliptic. 

se’ = the ascending node of the moon’s equator upon the earth’s equator. 

The angle C, intercepted by the lunar meridian passing through M and the hour circle is 
immediately obtained from either of the following equations: 


ih O—— sin, CONC ERs) 





cos 0! 
/ 
. e cos a en 
nce 
cos b 


The angle C is considered positive, if the northern part of the hour circle, in looking towards 
the moon, appears to the west of said lunar meridian; and, as it is always < 90°, there cannot be 
any ambiguity on account of the determination by the sine. From this we have now the angle 
of position of the spot 

N=M— (0, 
whence, in combination with the angular distance from the moon’s centre m and the linear 
distance 2”, the position of the spot relative to the nadir point becomes completely known. 

So far the formulee.are common to every kind of transits of lunar spots, and are applicable as 
well to observations of right ascension and declination as to measures in any azimuth and 
zenith distance. For the application to transits at the meridian, we have the relations 

sin 0’, = sin 0’ cos n + cos &’ sin n cos N 
cos 0’, cos (2 — a!) = cos 0’ cos n — sin & sin n cos N 
cos 6’, sin (a — a’) = sin n sin N 
of which we need only the combination of the last two, viz: 





ie 
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tan (a — a’) = coseo 0 tan & tan_n sin N 
1— tan 0’ tan n cos N 


from which @ or the right ascension of the spot relative to the nadir point is found. But, since 
_ in the meridian the parallax in right ascension is zero, a’ is, at the same time, the apparent right 
ascension of the spot, which is the element required for computing the longitude from spot 
transits. 

The further development, which the above formule need for their practical application, as 
well as the simplification of them by developing in series, I reserve for the report on the trials 
next to be undertaken at distant meridians. If these trials succeed in re-establishing the credit 
of the method of moon-culminating stars, the complexity of the computations will be fully 
compensated by the exactness of the results in the determination of the longitudes of many 
places between the Atlantic and the Pacific, yet beyond the reach of the magnetic telegraph. 

All of which I submit. 

Very respectfully, 
C. H. F. PETERS. 

Prof. A. D. Bacun, LL. D., 

Superintendent U. S. Coast Survey. 


APPENDIX No. 26. 


Report of Assistant George Davidson upon observed occultations of a Scorpit and of the 
planet Mars, at Point Hudson, Port Townshend, Washington Territory, in April and May, 
1856. 


Untren States Brie R. H. Fauntimroy, 
Admiralty Inlet, Washington Territury, May 17, 1856. 
_ Dear Sir: Enclosed please find copies of the observations relating to the occultation of a 
Scorpii, April 22, and of Mars, May 14. 
+ * * * 


HK * K * * 


Astronomical station at Point Hudson, Port Townshend, Washington Territory, April 22, 1856. 


Observations for error of sidereal chronometer Hutton 231, and for instrumental errors. 

Portable transit No. 7, by Wiirdemann. 

Value of one division of the level scale = 0.0955 seconds. 

The following observations were made in connection with the observation of the occultation of 
aScorpii. On account of the very cloudy weather, the transit instrument had not been put in 
the meridian. 

To-night several stars culminating near the zenith were sought for, but not seen on account 
_ of clouds. With the instrument near the meridian by estimation, the transit of B. A. C. 3981= 
G. ©. 969, very near the zenith, was at last observed for the approximate error of the 
chronometer, and gave it slow 1h. 05m. 45.4s. Ithen reduced the A. R. of B. A. ©. 4050, 4070, 
and 4150—=1004 G. C., (having small N. P. D.’s,) to date, and with the above error of the 
chronometer obtained their times of culmination. The first was not seen on account of clouds ; 
second was seen faintly ; at the computed time of culmination of the third the star was bisected 
by the middle wire of the transit; axis nearly level; little or no error of collimation. Then 
commenced observing for time, &c., clouds gradually breaking away, and wind (from §,8.E.) 
increasing. 
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Astronomical station, Point Hudson, Port Townshend, Washington Territory, April 22, 1856. 


Remarks upon occultation of @ Scorpii. 

Wind §.8.E. moderately fresh, but telescope much sheltered by the observatory. 

With C. 8. Recon. Tel. No. 18, and astronomical eye-piece with an estimated power of about 
70, observed the disappearance of a Scorpii behind the bright limb of the moon at 

13h. 40m. 02.3s., by Sid. Chro. 231. 
For error of chronometer see previous observations. 

This time denotes the instant of the disappearance of the star after it had been projected upon 
the body of the moon for about 24 seconds, certainly not less. The ruddy color of the star 
showed distinctly upon the body of the moon, and the instant of its disappearance was as 
accurately noted as if it had disappeared behind the dark limb.* 

It was hoped to obtain the reappearance and also the transit. of the moon, star, and 
culminating stars, but the wind, which had been increasing, brought up dense clouds and a 
§.8.E. squall and rain. 


Astronomical station at Point Hudson, Port Townshend, Washington Territory, May, 1856. 


Observations for error of sidereal chronometer 231, and for instrumental error. 

Portable transit No. 7, by Wiirdemann. 

Value of one division of the level scale = 0.0955 seconds. 

The following observations were made in connection with the observation of the occultation of 
Mars. 

May 13. Error of chronometer brought up by last determined rate. Set for and observed 
transit of 3812 B. A. C. and 6 Leonis, and found rate of chronometer changed and instrument 
much out of the meridian, but the first star being near the zenith assumed error of chronometer 
=lh. 06m. 55s. slow. Computed culmination of B. A. C. 3953 and 3981—the one north and 
the other south of the zenith about $°—and observed their transits. The former gave error of 
chronometer — —Ih. 06m. 54.2s., and the latter —1h. 06m. 54.4s., both uncorrected for 
inclination of transit axis, which was not quite in adjustment. With this error of chronometer 
computed the culmination of 4050, and bisected the star with the middle wire at instant of 
culmination. The star was very faint ; tried to see 4070 and 4150 but could not, as the clouds 
were too thick and increasing ; assumed the instrument in the meridian and commenced 
observing standard stars. 

It will be found that the chronometer has gone back to its old stationary rate, which was 
3.308., losing daily. 


* Having once before observed this same appearance, I was fully prepared for it.—G. D. 
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At the contact of the I limb of Mars, with the dark limb of the moon, the planet was hazy 
and moderately unsteady. 

The observed time of the disappearance of the II limb of Mars behind the moon’s dark limb 
is the most reliable of all the observations. 

At the separation of the II limb of Mars from the bright limb of the moon, both objects were 
seen through a thick hazy stratum of clouds, and the moon’s was very unsteady. 

The appearance of Mars was gibbous ; the 1st limb well defined. 

At the time of the disappearance of 13 Virginis the moon was hidden by dense clouds; and 
at its reappearance from the bright limb it could not be seen, and was not for some time after 
the occurrence. 

Wind light, N.N.W. ; atmosphere hazy. 

May 15, densely clouded. 

May 16, densely clouded, and, at the time of aration of 86 Virginis, raining. 


COMPARISON OF CHRONOMETERS. 
April 22, 1856, after occultations of a Scorpii, 


he im, - 8. 
Bid: 7; 9281s 
Mean 7. 1911 = 2 20 52.0 coincidence. 
May 183, 1856, after observations, 
h. sien as. 
231 = 13:°04°.06:0 
1911 = 22 42 35.0 coincidence. 
14; 1856, 231 — 11 32 14.5 
1911 = 21 07 05.0 coincidence. 
14, 1856, after occultation of Mars. 
te / Pe nee 
231 = 17° 09' 06.0 
1911 = 2 43 02.0 coincidence. 


APPENDIX No. 27. 


Method of observing azimuth, employed at Cat Island, by J. EH. Hilgard, assistant U. 8. Coast 
Survey. 


A mark was placed nearly in the vertical of Polaris, at elongation, the aim being s0 to place 
it that the star would be equally on both sides of it during the term of observation, as originally 
designed at Spencer’s Hill by the Superintendent. 

The difference between star and mark was measured micrometrically, but instead of using a 
telescope-micrometer with moveable wire, the azimuth-micrometer of a 26-inch transit instru- 
ment was used, the fixed wire being puna alternately at star and mark. The collimation 
error is Blcrinwiad by reversal. 

The longer transit-axis and delicate level made the use of a transit instrument preferable to 
that of the Gambey theodolite used in the measurement of horizontal angles; and the facility 
with which the observations can be made recommends the method for more frequent employ- 
ment, in cases when a mark can be obtained in a proper position. 

Great care is necessary in centreing the theodolite, used for referring the mark to one of the 
lines of the triangulation, in the line of collimation of the transit when pointed at the mark, 
especially when the latter is not far distant. It may be simply and accurately effected in the 
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following manner : insert a pencil nearly into the centre of a cork, and fit the latter into the 
eye-piece of the transit telescope, removing the eye-lens. With the point of the pencil describe 
a mark on the stand, under the vertical position of the telescope, by estimation, using the 
motion of the diaphragm tube to get the proper length. Repeat the same with the telescope 
reversed in the bearings, and the middle between the two lines described will be accurately in 
the vertical in which the theodolite is to be mounted. 

The following is a specimen of the work: 

Western elongation of Polaris, December 5, 1855: 

Time of elongation by chronometer = Th. 06m. 00s. 

Value of 1 divis. of micrometer = 2.18 = value of 1 div. of level = 2".0. 

Increase of micrometer readings corresponds to movement of telescope from north to west. 






Remarks. 





Micrometer. | Time fr. elong.| Reduction. 














Dee eee We ce eee leet 1 86.0 
86.1 
85.8 
ES 17.8 12 59.5 
Kick: ye 
ties 13" 270 
eS ci pick ooiee. co imi (hae 15 65.5 
75.9 16 16.5 
75.0 16 45.5 








302021310 
CE De aol. 29.5 






122.5 121.5 












Mark, lamp E. 86.0 


Mark 2) 924 Ws 86.7 
Star, i E. 177.4 J 
Mean, 76.40 

Star, 1 WO 18. & 2 
Marke We OG Stil on o.ssosacnce uta +9. 95 =e + 21.69 
Reduction to elongation......----- — 12.82 
Lavercorrection’ \.s..s5.-0.-42 25% — 0.15 








Mark W. of elongation....-....... + 8.7 


Six sets were observed in about one hour, with a probable error of + 0”.6 for a single set, as in the above example. 


APPENDIX No. 28. 


On the general distribution of terrestrial magnetism in the United States, from observations made 
in the U. S. Coast Survey and others: by A. D. Bache, Superintendent, and J. #. Hilgard, 


Assistant U. S. Coast Survey.—(Sketches Nos. 61 and 62.) 


During the progress of the Coast Survey within the last twelve years, observations of the 
magnetic elements have been made, under special instructions from the Superintendent, at most 
of the astronomical stations, and near many capes and harbors where a knowledge of the 
variation of the compass was requisite for the use of navigation. The number of magnetic 


27 cs 
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stations now amounts to about one hundred and sixty, distributed (irregularly as yet) along the 
entire seacoast of the United States, on a great portion of which magnetic observations were 
now made for the first time. The object of this paper is to deduce from the Coast Survey 
observations, in connection with others of recent date, the general distribution of terrestrial 
magnetism in the United States, as far as the data available will warrant the conclusions. 

These observations have been discussed from time to time under the immediate direction of 
the Superintendent of the Coast Survey, with the double purpose of determining the distribution 
of magnetism in different parts of the United States and the local irregularities. Observations 
have also been repeated at many places where the discrepancies indicated the necessity for such 
a course, and generally resulted in throwing the discrepancy upon the existence of local 
’ attraction, 

The area under discussion is so large, and the observations comparatively so sparse, that 
nothing more than the general distribution can at present be attempted. Local deviations from 
the general system, of greater or less magnitude and extent, are apparent in the table of 
residuals given at the close of this paper; which must be ascribed mainly to local attraction, 
since the errors of observation are far less in amount, and point out localities where additional 
observations will be most useful. 

The results of the Coast Survey observations are given in Table I, which gives the latitude 
and longitude of the stations, the declination, dip, and horizontal intensity of the earth’s 
magnetic force, the date of the observations, and a reference to the particular locality, its 
geology, and other circumstances. 

The record of these observations and the details of methods and instrumental constants will 
shortly be published es part of the Coast Survey records and results, for the publication of which 
Congress has provided. A brief notice will therefore suffice here. 

In observing the declination, the magnetic meridian has generally been obtained by means of 
collimator magnets, using Gauss and Weber’s transportable magnetometer ; while the astro- 
nomical meridian was derived from the triangle sides of the Coast Survey, or obtained by direct 
observations. 

The dip has been observed with needles of from six to ten inches in length, made by Gambey 
and by Barrow. Two needles have generally been used; or when one only was employed it has 
been carefully tested and compared. 

The horizontal intensity has been determined in absolute measure by vibrations and deflections, 
according to the methods of Gauss and Lamont. The units of measure are those used in the 
British surveys. 

From the agreement of repeated observations, it is inferred that the uncertainty of the 
observations at a particular spot does not exceed one or two minutes of arc in the declination 
and dip, and ;4,5 part of the horizontal force. 

The data derived from other sources that are combined with the Coast Survey observations 
are all of recent date, in order not to introduce much uncertainty into the reduction to a common 
period. They are: 

1. Observations by Lieutenant (now Colonel) Lurroy, of the Royal Artillery in Canada, along 
the St. Lawrence, and at Toronto; being part of those published by Colonel Sazryg, in the 
Philosophical Transactions, 1846 and 1849: 

2. Observations made in connection with the survey of the northeastern boundary ; ibid. 

3. Observations of horizontal intensity in Waterville, Maine, by Professor G. W. Kurnuy, in 
1847; Phil. Trans. 1848. 

4, Obeenrarae by the late Dr. Joun Locke in various parts of the United States, ae 
in Ohio and the northwestern States. (dm. Phil. Trans. 1846, and Smithsonian Contrib. 1852.) 
The values of horizontal intensity in this series are originally expressed in terms of the force at 
Cincinnati, and have been converted into British units through the observations at Toronto, 
which is one of the stations. 
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5. Observations in various parts of the middle and western States, by Professor E. Loomts. 
Am. Phil. Trans., vols. VII and VIII. 

6. Observations made on the Mexican boundary surveys, under the direction of Major W. H. 
Ewvory, U.S. A., recently presented by him to the American Academy of Sciences. 

7. Observations made by Captain Wutrpie’s party in the Pacific railroad explorations, near 
the 35° parallel of latitude. This series, not heretofore published, was kindly furnished by 
Captain A. W. Wurerte, U.S. Topographical Engineers, and is given in full in Table I. It 
will be seen that a large number of the stations are at a great elevation above the sea level. 
The effect of elevation on the action of the earth’s magnetism has generally been found 
insensible, and in the absence of any known correction the observations have necessarily been 
used without regard to height. The observations have been made with a Fox dip-circle— 
Cambridge, Massachusetts, being used as a reference station for the intensity. The numbers in 
the table denoting the total intensity may be considered as referring to the arbitrary scale in 
which the total force at London is 1.372, with the usual uncertainty on account of secular 
variation. 

For use on the map they have been multiplied by 7.41 to give the total intensity in British 
units, and by the cosine of the dip for the horizontal force. The factor 7.41 is the ratio of 
13.32; the total intensity in British units at Cambridge, Massachusetts, from observations by 
Professor Bond, and the Coast Survey observations in the vicinity, to 1.798, the reference 
number in the table. 

8. Table III gives some observations of declination not before published, collected from 
various sources for this discussion. 

Corrections for secular variation.—The observations in the discussion have been reduced to 
the common date of January, 1850, by the best values for the annual change that could be 
arrived at. 

The annual change for the declination and dip has been used, as found in the discussions by 
Mr. C. A. Scuorr, printed in the present volume. 

For the northwestern States we deduce from scanty data, and have applied an annual change 
of from 1/.6 to 2/ decrease of easterly declination. 

Determinations of intensity in absolute measure are of so recent a date that but little is known 
of its secular variation. Observations of the horizontal force at Toronto, Boston, New York, 
Philadelphia, and Pascagoula, made during the interval between 1843 and 1855, concur in 
showing an annual decrease of nearly z,!55 part of the force. If we suppose the total force to 
remain constant, the known increase of the dip would account for a rather larger diminution of 
the horizontal component ; and since it is probable that the total intensity is likewise slightly 
on the increase, the result obtained from our scanty data may be considered sufficiently well 
established to be used. 

Our knowledge of the secular changes on the Western Coast and in the Territories is so 
deficient that no satisfactory reduction can be applied to the observations. The changes, how- 
ever, are known to be small, and the observations do not differ greatly in date. Their mean 
date is about 1852, which may be considered as the period to which the western part of our map 
corresponds more nearly than to 1850. . 

Construction of Maps.—In the construction of the lines on the map (Sketches Nos. 61 and 62 
both the graphic and analytical methods have been used. 

Observations within limited spaces were united into groups, by taking the arithmetical means ; 
a number of such groups were combined by conditional equations of the second degree, amount- 
ing to an interpolation by second differences. 

The several systems of groups were so arranged as to overlap, and the slight disagreement 
in the joining was adjusted by an interpolation, partly graphic and partly arithmetical. 

When the latitudes and longitudes of stations have appeared unsuitable co-ordinates of 
position, owing to the stations being distributed in an oblique direction to the meridian, they 
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were carefully projected on a map, and referred by measurement to an assumed axis of co-ordi- 
nates in any convenient linear measure; the lines deduced from the conditional equations so 
formed, being projected according to the same system, the latitudes and longitudes of points in 
them could be read off and tabulated, the artificial system serving only as a convenient means 
of interpolation. 

On the accompanying maps the lines of equal declination, dip, and horizontal intensity have 
been drawn only as far as they were warranted by observations. For places within the range 
of the lines approximate values may readily be obtained by graphical interpolation. 

Table IV gives the differences between the observed values at the Coast Survey stations, 
reduced to 1850, and the corresponding values on the maps. It will be seen that there are a 
few large residuals, sometimes exceeding 2° in declination, 1° in dip, and 4; of the horizontal 
force, which belong to isolated stations, (see Mt. Pleasant, No. 5, and Patuccawa, No. 15,) or 
very limited localites, (see stations near Cape Ann, Nos. 20 to 24); in these cases local attraction 
is too apparent to allow the observations to be used in the construction of the map. 

We find, further, that in certain more extended localities the residuals in declination, amount- 
ing in the average to about 20’ or 25’, have one sign, indicating a more general deviation from 
a regular system. Thus, the observed declinations near New York, eastward to Black Rock, 
and westward to Princeton, are larger than those deduced, while near Cape May, in the lower 
part of New Jersey and Delaware, they are less; in the western part of Massachusetts they are 
greater, in the eastern part they are less. For the want of more ample material, especially of 
observations in the interior, no attempt has at present been made to represent these irregularities 
in the system of lines. They are greatest in amount in the eastern and middle States, where 
the average of the residuals, irrespective of sign, is 16’, excluding the class first noticed. Along 
the shores of the Gulf of Mexico it is 6’; and on the western coast of the United States it 
amounts to 10/. 

The residuals of the dip observations are less than those of the declination, amounting in the 
average to 9’, and there are a less number of large disturbances. When we consider that the 
disturbing polarities probably act nearly in the plane of the horizon, we may conclude that the 
irregularities of the dip should bear a still smaller proportion to those of the declination ; and 
we see that the constant instrumental errors, which are larger for the dip than for the declina- 
tion, are not without sensible effect on the magnitude of the residuals. 

Upon the same congideration it will not be surprising that the residuals of the horizontal force 
observations are larger in proportion than those of the dip, being, in the mean, about the 
sixtieth part of the actual values of the horizontal intensities. A variation of 10’ in the dip 
would correspond to one of the one hundred and twentieth part of the horizontal force. 

Comparison of Maps.—A comparison of the maps herewith presented, with other similar ones 
that have heretofore been constructed, cannot fail to be interesting and instructive. 

Declination.—Allowing for the change in ten years, the lines on Prof. Loomis’ map for 1840, 
(Sill. Journ. vol. XL,) agree well with the present map; considering the comparatively small 
number and often unreliable character of observations they were based upon, the agreement is 
remarkable, and leads to the hope that valuable results may be derived from the recent observa- 
tions made in connection with surveys of public lands in the country west of the Mississippi, 
in which Burt’s solar compass has been used to a great extent. 

Colonel Saprne’s chart of the declination in the Atlantic ocean, (Phil. Trans. 1849,) covers only 
the northeastern portion of our map, which in that portion is based in part upon the same 
observations used by him. The agreement is not so close as it would be, if, in reducing the 
observations of 1844 and ’45 to 1840, the epoch of the map, the secular change used had not 
been considerably in error, as already noticed in Mr, Schott’s paper on the secular change of the 
declination, (C. S. Heport for 1855.) As it is, the lines agree well in direction, but occupy too 
nearly the same position for the differences of epoch. 

The most important comparison is that with Gauss’ maps of the computed values of the deeli- 
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nation, dip, and horizontal intensity. They are the only ones in which the three elements have 
been considered as having a necessary connection with each other, and while they may be con- 
siderably in error as to absolute quantities, the agreement in form with the lines on our maps, 
derived purely from observation, is strong evidence of the general correctness of the assumptions 
upon which they are based. 

The data for the declination were taken by Gauss from Bariow’s map in the Phil. Trans., 
1833, of which the mean epoch cannot be later than 1830. ‘The system of lines derived 
by Gauss on theoretical considerations differs in certain localities materially from that of 
Barlow. The annexed diagram exhibits the essential difference in form. While Barlow’s 
line of 10° has several branches which | 5 - 
diverge tangentially, according to 
Gauss such a divergence cannot take 
place; but when there is a space with- 
in which the declination is less than 
outside any portion of its limiting 
line, that line must form a loop, the 
two branches intersecting nearly at 
right angles, as shown in the looped 
line of 8° 45’. It must be remem- | 
bered that the region in question is 
one where very few observations had 
been made in 1830, and that Barlow’s 
system is probably quite as much as 
that of Gauss a theoretical interpola- 
tion, though graphically performed ; 
and that hitherto there have been no 
observed facts, in the region of Texas 
and New Mexico at least, upon which 
a decision could be based. 

_A form of branching similar to that on Barlow’s map, and at variance with Gauss’ theory, 
occurs in Hausteen’s Erdmagnetismus, and has been preserved on a recent map of the declination 
in his Magnetiske Inclinations Forandring, 1855. 

It will be seen that if Barlow’s system represents the forms correctly, the line of 9° easterly 
declination along the coast of Texas should turn to the southeast ; while the line on our map, 
fixed by numerous observations, decidedly turns to the southwest, in conformity with Gauss’ 
system. In going westward along the Mexican boundary, there is not a decrease and subsequent 
increase, as Barlow’s map indicates, but a steady increase, established by the observations along 
that boundary. The general agreement in form between the lines on our map and the Gauss 
system is striking. Observations in Central America would at present be of the greatest value 
in deciding the matter under discussion. The isolated observation at Panama, Table III, has 
assisted greatly in fixing the direction of the line of 7° east, determining that it still turns to 
the southeast. 

On the Atlantic coast the Gauss lines of declination agree well in position with ours, allowing 
for the difference of epoch. On the Western Coast, they are farther to the south, which seems 
contrary to what is supposed to be the secular change. 

Dip.—With Loomis’ map, before quoted, and Sabine’s map of the dip in British America, 
(Phil. Trans., 1846,) the agreement is excellent. The Gauss lines agree well in form, but differ 
from 2° to 24° in the amount of dip. This is due to the errors of Horner’s map, from which 
they are derived, and on which the lines are about 24° out of position. It must be remembered 
that they were altogether interpolated, no observations of dip in the United States being known 
when Horner’s map was constructed. 
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Horizontal intensity.—For a comparison of this element we have only Gauss’ chart, on which — 
the lines are affected by the errors of the dip lines, by means of which they have been derived — 
from Sabine’s general map of the total intensity for 1836. The values of the Gauss lines being 
expressed in the arbitrary scale, multiplied by 1,000, we reduce them to absolute measure through 
the observations at Toronto, where, in 1844, the total intensity in the arbitrary scale was 1.836, 
the dip 75° 13’.4, and the horizontal force 3.54, in absolute measure in British units, giving a 
multiplier of 7.56 for the arbitrary scale, or 0.00756 for Gauss’ values. We find thus 3.78 _ 
equivalent to Gauss’ line of 500, along which the actual horizontal force is 4.24 to 4.30; in the — 
same place the dip is really 71° 30’, and on Gauss’ map, 73° 15’. Corresponding differences — 
exist in other parts of the map. 

Supplementary Note.—The following results of observations recently made in Mexico for the 
Smithsonian Institution are added here, with the permission of the Secretary, from his eleventh 
report to the Regents. 

The observations were made under the direction of Baron Mueller, of Marseilles, by Mr. A. 
Sontag, with the modern improved instruments. 
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No. Name of station. Latitude. |Longitude. Dresontce Dip. Foreon fal Mag. Date 1856. 
east intensity. | mom’t. 
Cray, oF O-. if fe] ’ 
Jieit! VierBOLUgies 22 conan ae 19 12 96 09 8 17 43 58 7. 533 0.4951 | August 7-8 
BUMRPOUCROTE Le ccad wien 18 56 96 48 8 39 42 51 7.576 0.4946 | August 16-17 
OMNEOU ADH wee aceon oe 18 53 97 04 8 28 42 51 1.579 | eooeeeesee August 26-27 
4 | St. Andrés Chale...-.-- 18 59 97 14 8 13 42 38 TSO Se se Ee September 17-18 
B. | Miragor. clu. f..2- 24-2 19%13 96 37 8 02 43 48 7, 528 0.4916 | October 9~11 
4 | City of Mexico-.... 1. 19 26 99 05 8 46 41 26 7.581 0. 4896 | December 10-17 
- IR 
1. At the villa La Guaca, two hundred yards south of the city. 
2. In the State of Vera Cruz. 
3. In the State of Vera Cruz. 
4. St Andrés Chalchecomula, State of Puebla. 


. In the State of Vera Cruz. 
6. On the arched roof of the church of the convent of St. Augustine, at the same place where Humboldt made his y 
observations. , 


on 
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TABLE. II. 


Magnetic observations made on the Pacific Railroad explorations. near parallel 35°, by Lieut. J. 
C. Ives, under the directions of Capt. A. W. Whipple, U. S. Top. Engineers. 
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No. és -, |Magnetic| Total 
of Date. Name of place. Latitude. | Longitude. een : Bap ucts declina- magnetic 
ion. (inclination. Fie: 3 
rei. tion. inten. 
OF, Gur? Ca Se 
1 | Aug. 9, 1850 | Cambridge Observatory---.--.-- 42 23 ty a ee ee | 74 34 9 30 1.798 
UB MY RO 854 aoe acs eee antes fea eee 42 23 1201} A ea <n ae 7433 | 9 46 1.798 
ZeOct eld .0180o 4 Albuquerduese ses eos] omens oe 35 06 106 38 5026 | 62 28 13 25 1. 689: 
SHleNov: 19.) * Isleta eee eee ee. - aan oes soe 34 54 106 40 4910 | 62 24 13 13 1. 686 
4 iy, St RiO SAN ORE seca ee ee eee ae 35 01 107 14 5556 63 18 13 46; 1.689 
5 ie Woy eromereeter ee ees eepece 35 05 107 26 5880 62 26 13 49 1. 689 
6 lis, 9 HayecamMpecsseesasee sce eee == 35 05 107 39 6081 35 39 35 56 1. 566 
4 Ub fps PANG ES NWS pes) 52905 3 ee = 35 02 107 58 T757 62 05 13 25 1. 687 
8 See Presexvipuon TOCKy.. sec. . ose 35 03 108 14 7238 | 62 03 12 57 1. 679 
9 Zoi 88 WAN eles < cane ot aoe 35 06 108 39 6336 62 02 13 24 1. 683 
10 2 bse FATCOMRDIINO Woe on sce anh oa ee 35 05 108 48 6350 610. dee ee 1. 682 
11 28, * Cedartiionrest!-cuceaet ---caeee 35 01 108 55 6162 61 40 13 01 1. 679 
12 Zi UACODIRIWCILE Se -ae ee ee ee 35 04 109 14 3973 61 59 13 44 1. 674 
13 30, * Navajo springo..--cee-sssee eee 35 06 109 20 5665 61 58 13 23 1. 675 
14 0S Decel gee Garriso creek 2- =s- seca eee oe 35 06 109 32 5550 62 05 13 54 1. 673 
15 2 Near Lithodendron creek.------ 35 02 109 41 5500 61 57 13 33 1. 667 
16 Sy Near Rio Puerco of the west. ---- 34 58 109 52 5110 61 46 14 00 1. 668 
ii De Colorado Chiquito, or Flax river 34 53 110 04 5015 62 15 | 13 42 1. 670 
18 Uf 3 On Colorado Chiquito -..-...--- 35 00 110 25 4735 61 54 13 40 1. 665 
19 Oh Resins pee cane Cente see ee 35 01 110 30 4760 61 41 13 21 1. 663 
20 LD ER ete wees = Napa a PP a NR eae aE oe 35 05 110 33 4675 Ci a 2 a | eee = 1. 662 
21 TH OE eats eres Fs ap on pe ee ets he Al 35 12 110 37 4618 61 45 13 39 1. 668 
22 Hie. RL Orc Sa SS ee at Sa ae 35 18 110 53 4594 61 55 13 42 1. 667 
23 1S Se a rersctetet= = See oe caren eee aeoae 35 21 110 56 4570 62°08 eee seen d 1. 678 
24 29, + Saroux spring so csc soe h esos esas BO BLE 11139 7378 61 33 13 52 1. 659 
ZOMPAN 9 Loe | Cedar Creek cue eae oes eeecese 35 21 112 20 5672 62 06 13 49 1. 674 
26 7a 8 Pueblo ereek=-+sassee- ost eaene 34 56 112 46 5203 61 13 13 59 1. 652 
27 Zones Willams’ siverl co cweeseewaee 34 59 112 57 5752 61 06 14 48 1. 648 
28 | . Demme! fe) oes fea te ose aan See 35 07 113 13 4680 61 17 13 40 1. 618 
29 a), @ Head of White Cliff creek. ._.--- 35 12 113 21 4784 61 14 2eeesees 1. 659 
BUR ete. wdsn White Clifscreck seers sete seer 35 08 113 31 3526 60 48 14 42 1. 648 
34 A pet BipsHorseseprinc ere eee 35 01 113 36 2784 61 02 14 18 1. 631 
32 Ch Williams iversovecee ee eee 34 36 113 28 1657 60 36 14 02 1. 622 
3h) eR | rea ae hal ae ye SEE 5 a 34 32 113 28 1450 60 44 13 58 1. 627 
34 GO 2 cee oa De See ero aes cers 34 17 113 26 1015 60 14 13. 24 16st 
35 TO eee cee cee sr Pape |e Seek es ag 34 13 113 33 899 60 08 13 41 1. 629 
36 i, Camp 125 seceme ser ane cas sent S 34 14 113 39 ' 868 60:10 Seeeeeee geek iy?” 
37 20mee* Campll26 co ccaccact ease es a= 34 17 113 56 441 60 ll. (aaa 1. 623 
38 WB le | Oe Oni@oloradomiversae eases 34 23 114 06 382 60 34 14 08 1. 626 
39 ty, oles @ump 129 ee soe sees ates eee ae 34 27 114 11 416 60.56. 2 eee a ay 5) 
40 7B Camp ils0@t .-ncssceeeee esse 34 36 114 16 590 60 30 13 51 1. 627 
41 20 Camp" i132 ese sccsosem asee see 34 46 114 23 432 60 48 13 36 1. 629 
a2 geMar, 1,9 Campi35 tscascscenteeomee ems 34 52 114 32 430 60 57 13 56 1. 635 
43 By at Pai-ute (creek 2 - seeeeee ee eee 35 06 114 54 2790 61 10 14 17 1. 635 
44 oy 0g Near Marl Springs seseeeeeeiseee 35 11 116 33 38793 60 56 13 59 rec 
45 meee PandyeaM pic c2on ens esee eee ee 35 06 115 46 2038 60.49 JC cane 1. 632 
46 Sama DUGR AKG, ecctecckaossheuae ass 35 03 115 59 1002 61°07 13 51 1,683 
{ 


* This camp was upon the south side of the stream of lava which threads the valley of the Rio San José. 
+ This station was under the northern bluff of El Moro. 
{ Much lava in the vicinity of this station. 
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etic observations from various sources, not heretofore published, and collected for this discussion. 














Name of place. ; Latitude. |Longitude. Declination. Date. Authority. 
— CEE TERE A ab ere ey Ca 
§ ; t o- ¢ cre +e ° ' 
an, North Branch Susquehanna, Pa--| 41 21 17 48 + 319W.| 1856 | S. Tyndale. 
nd, west end Lake Erie.---.....-- 41 36 82 43 — 2134. 1846 | U. 8. Top. Engineers. 
le, west end Lake Erie.-.----.-- 41 49 82 51 — 218 1847 Do. 
isle, west end Lake Erie.-..-.---- AB ae) Be OS 06 | Nya 2a et Do. 
wn nn nnn nnn nnn enn n nee es 41 56 83 15 — 207 1848 Do. 
oint, Mackinac strait .......-.-- 45 45.4] 8455.8 — 2 138 1853 Do. 
city, Mackinac strait........_- 45 36.1) 8407/52} = 1 53 1851 Do. 
a BOON T Vet MO n2 - - 32 nsec 88 34 9106 , — 921 1839 | Dr. Goebel. 
ela See “ we oD 1849 Do. 
take 48 00 103 59 — 16 48 1853 
ee 47 52 | 110 36 | — 19 00 « | Gov. cea ae 
ot Ae epabees 23): 4631 |11358 | -- 19 26 heed) ees 
Sas 4604 |11848 | — 19 40 cea rite Picea ees 
magranada. -/------.-.-.-------- B Sixeunl 48° 2974-1 a OG 1849 | Mexican Boundary Sur. 
TABLE IV. 


| differences between the Coast Survey observations reduced to 1850, and the values obtained 
JSrom the accompanying map. 

















Station. Declination. Dip. Hor. Intensity. 

: } : oD. W es Ors Ope 
IE ead ate 144067) =—. 10558 7602! - QO 4 3:28 |. -—.0. 04 
a ae 13.64}— 27 75°32 + 13 3.271 | pe OG 
0 UAE Se ee ee 2 eee er 13 36 | — 8 75 32 | + 12 3. 37 — .05 
REINS |. 24... 2 oe = 45 12 35 | — 6 abe ee 3.43 | — .09 
ee es Ee | 1424|— 2 48 75 59.) —- . 20 8.22 +. 516 
a SE Sea oe be lLstil -- 19 F458) fe) 82 3.400) 1-08 OL 
Sindenendenpe .........---------2-2 te ingen 38 15 24|°+ 38 80:4 @H~1 205 
i a, a a a 9 29) +4 1 75 44.) ito) 10 $460) gees Le 
OT © SE ea ee 11 32) + 9 7 11) +..,.10 3. 46 ear G9 
RIS Art, 52 GL ~~. ab nk 12.356 — 40 Th OT benhiey 8 aAGNG eee OL 
NE OR iene. on Sie ee ence 1114/+ 10 TS 19-1), | ik 9.444 + 202 
RS ee = ae ee 11 15 | — 6 75 11] — 2 3. 46 + .02 
eupeaAgamenticus...5.---..------------ 10 21) + 30 74 57) + 6 3.45 + .05 
Se ee Saee ee 11,008) — 1 7465) + 48 Shek 08 
a Sty i ee hm 101455, 27 | ~ 76 50} — 1.50 3:02 4oi5t 4d) 61 
ae af aE ca ee pm deeTal st 15 7456| + 4 2. bo <b 2028 
BM ONOOUINC 2.- v0-— => op n+ = aere-5 | 910, 4+ 37 7510! — 19 3.47 + .09 
i EEE ie Sas ae |, 1015 |+4+ 26 7446) + 8 BAT T4WC OT 
ek ee Beer ie |. 1002;+4+ 19 TA AS Fue eas ee ee 
EE SSS eee ee eee | pa RS ae ee -8 Sa) a ees 
NT eee | yA sc in 11 28) — 1 6 cee ee S69 ie O80 
Mean UWE a.» pn ne a----sae 1218 | — 2.18 74.19). -+ «14 3. 69 Ves 
. a ae geht he Sige COVER ee Ge dO eh Sk 
Logi oy fe ee 8,.63-h4.7 1-508 
tn te  manwed ae FY a 0 Ce ie a Se RE SE Oe. Bee eA 
25 pest aged Seka San 9 43) + 8 mse) 8 3.55| + .09 
} | Dorchester heights...-....--------------- 9 48 | — 9 if 8 ee Bae 3, 58:b- ef) SOT 
ae ‘6 945 | — 6 7418} + 38 3.57 | + .08 
ha a ae 9490) -— 4 7438 1-4, 2 3.56 | -- .09 
et Suen Ges Sea a 955g) — 5 7510| — 52 3.50) + .17 
lmueneacon Pole hill. .......-...-.------------ 9'63|— 60 Th 27 Mc ore dB eke es 
ere | ouses, | 10 7434| — 27 3.62} + .09 
» ts “ CTY ae See Se eT Oe ee 
1} “Copecut 1) a eee OAg5e) — |, 29 TCG eons eR ey ae See 
32 | Spencer’s hill LE eG RS ey er 932|;— 41 IB AS hr 1120 fo compte nt iiccensomen 
arte ees AR es hee ornat—— 16 7428; — 34 3.64) + .10 
f | 9:57|— 15 7400; — 6 3.65:| + .09 
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TABLE 1V—Continued. 
Station. Declination. Dip. Hor. Intensity. 
one Oo. oO ¥ ie 
EMMIS nclparec Ane See ae ee tee ate o 939; + 0 4 73 51 0 0 3.67} + 
Sis haNGN ipso c je berthed and Nes riers 9 15 | — 9 7444] — 55 3.57 + . 
PLA OAUTI COVC eset eae eee ee Sete moat. 917] — 17 73 53; — 10 3. 68 +. 
Hnidian shill ses sae oe ete eee ee Sores 9°06 | 7 73 46 | — 5 3.71) +... 

ae 906) + (' 7 73 382) + 9 3.71} + . 
SATO p Suse Tl lee. 5. eee ee Oe 906|+ 15 73°28) 3.74 + . 
NintickeD eerste tees <-ba cctes Sane core 9 31]/—4-+ %: 2 73 49 | — 12 3. 64 + . 

Re 9 31) + 2 73-49 | — 12 3. 66 + . 
MMcSparran 6 yl poe} ote eee oe 9.16 | — 25 13 ‘83 7): =" eee eee 
PeeeUrui ale. cree coc woes ae = qe soe e 911};— .° 41 7347; — 10 3. 78 oa 
Providence’ geeoeoc eset oe nee eee eee 9 02 | — 5 74°05 | — 2 3. 63 ob 
Walt Sitters toe cL See Me oot ee 745 | + de nN PRE Pg i se eccmr em Ne pe 
STONIND ROM. eee ee eee eo mene ee 8 00} 4+ 9 73.30 | + lhe ime ig? hn, 
CROtON IDInM ee wee ee oo ee ow ee eee 751) + (eee eens its a, bom yr me oe BES 
ER Auge Clay S25 eho OS a a ee 712) 4+ 30 TE 9404) - $= * 1 S89 Ce Se ee ee errr 
repupGrierte Seas). fo = oon oe 7 37 | — 4 73 02.4)" Phar Ae OS Sa ee 
sachemis Nendeasamecs ce soa cc cea M ait 6 37 | + pe EE Era (or IS SSRI eA ee 
ROLCRVVOUSLEL See wate e ese en Sacco eee 7 39 | — 30 7419 | —— 49 3. 66: + 

fe 7 32 | — 23 74 14] — 44 3. 60 ok 
OnsterpOlltas ecm osce cocks sce scum 6 38 | 4+ 28 73 34) — 4 3.76 + 

“ 635|+ 31 73°33} es 3,78 | woke 
INewallavenmecete (e cccs ce scee eee aoe mae 6 42} + 27 73 33°} — 2 3. 78 ok 
NOTO Peete onc hance oo eae es ome See 700); + Fl epee ee Ry ae eo 
Bd eenor soe eac S.-C eek Moen eee 6 41 | + 10 73 26); — i PE ese 
BISCKSIOCK oes ca aclie oS sectete Seema 715) — ol eee ee Ere ek 
INOrwallites= So o-t coon a accent ee Caee e oee 716 | — 43 73 15.) + 6 locas So-s ose 
AAO gabe sero ee oe ee 702) — 41 7308; + U 3. 86 + 
Dame ts hse steer eo a ee ae ee ee 624|— 12 72 59.) she 905 |. wos ol oe 
WrownedumeddOw -..cao ote ene een eae ee 6 25) + 23. | 22 ooo oe | ee ee 
lulovdis harboree ssc eco oe eee eee 6 38 | — 14 7256} + 16 3. 84 +.. 
OVStOLDa Vie ace eeeeee Se ee acme eae ames Talia ——=— SL eee 73 04) + 3 3.87 + . 
Nevwihochele@ce caesar fe ocr et nee eee 5 56 | + 1 72 49| + 18 3. 82 + . 
SandssPoint 22.6. aoe ue ee a oe. T 360) = 1.33 | cee ee a eet 

Be 6 21 | — 1h: eee Peer 8 RPh Sa ee 
Deore. £... 88 -. bee. Le 52K — 7 72: 55.1. omen 3.97 
Gretroush 2 oso ae) See ae ee to 7 26 | — 2 7459 | — 26 3. 63 aL 
Cold spring. = —-- sea. - than -wenke 20 2-oeee 5 05|+ 1 10 73 43) — 5 3. 83 as 
BloomingdaletAsylum. 2 .2 e220... 4.88. - 5 28 | + 20 7243) + 25 4. 00 -- 
Columbia Collegeh N. Yi .2 2 20-2. 48. 640}— 111 72443. | ete: RICHES ee Se) eee Eos = 

a a er i nn? Ger al OE er ee 
Governors islandw:..st. 5.2. Cb 2 Gos. 6 11) — 38 7235} + 20 3.97 +. 
Bedloes island 2. . --$- 22 SE. 7 Be, 634;— 1 4 72:48) + 6 3.96 +. 
Receiving. reservoir... 2$-.4-EL AE -_ 2-85. - 6 00 | — 15 72 33; —. 81 3. 98 —. 
owatl 2... .-5 core ¥ PEE eS 553|}— 20 72.562}. m=. 4 3.95 +., 
Mountebiospect= & ... te fee Eo y= 6 13 | — 31 72 31 |. 4+. 29 4. 04 —. 
Cole Ride cn cot Suge. 5 HAL. gf 5 55 | — 34 7238 4 9 4, 02 + . 
Sandyetlook=- -. 28.3. se. 28 AE oo eee 6 13 | — 43 | 7243) +.. 2 4.05 —- . 

te ms 56 43) + 13 72 41) + 4 23. 96 + 
Mount®Rose .- -. 53. -.see ot et we -  oe S 5 19 | — 31. 12.37 0 4.15 — . 
White “Hill__...:. <c Son 2 ROE one eee 4 44 | — 5 7207) + 17 4,14 — 
Wenusxe Moe. .-faen =. Sela ss See oo eee 4.45 | — 15 72.26) + 2 4. 06 + 
GARG AC ONE RE oto cs 1m sieiae meee eet eee 4 09 0 CO PAC Ye femes y G) 4.13 4 

oi By gee 4503 | 6 72.06: .bepeelO eee = 2s 
Ward aero shore ste hee ee 618 |— 2 21 72 52 | — — 36 3. 91 + . 
ChOWASS tes mk merci cere ia hoe d memes cn eee a 4 03 0 TQ 1B hie een ale. 4. 09 + . 
yckensisiand paee acinee ss obese ~ et « 4 43 |) — a Pan PPS Fe 
PUL CIS REDON waters ose nite erations tee itm wipro elo Mae | mi eiiata see ae i= eee 12.26.) —.-, -.26 |. 22 ee ee eee ee 
Nal mits Ol cece eee eee ate eee oo oe ase 249 |) + 50 71.29 | + 35 4, 22 — + 
Sawy Clee 2. sn eeecaaeeas ee ae bo ue Se. 3.06) + 33 72 01} — 1 4.16 + . 
Church Wandine iw: a] aee em ah ee oni nie ae — 6 07 | — 2 25 7126) + 31 4, 30 — Ge 
Kort Delawareopece=aeme ea see etiam lose o 3 35 | — 2 7138; +. 14 4. 22 — 

a WATNS Se to op ee nee ee oe oanta oe 3.16) + 26 7146 | — 1 4,21 ie 
Ping Mounti 2c. ses e eee eee eee cmap ab- - 3 32) + if 7145, — 1 4.23 + 
Boribay Hook light “lemse = see oee o<a min eo 3.36 | —- 6 7143) — 3 4.19 + 
ROrGsN Otis. ote eee = a eee eee on oe a 3.22 | + 29 7143) — 6 4, 20 ed 
Hgeiisland light S22. ste ease oBeces cee. ~ 3.20 | + 22 7149 | —. Wi 4, 20 -+ 
own Ban Ko 2 one eee ae eee ee eae cy sao 316) +4 29 71 27 |. — 8 4, 26 + 
Cape. May light, old) -2=. i 60 vee ae. 8i.. 3.23 | + 19 7129) — 7 4. 24 oe 

te ve (new) 3:17) + 25 7123) — 1 4.22 + 
Lewes’ Landing. 62 Sep. te eee conan 3 01 |. 23. | ae madame nlohemd=—ae linn « = a= eon 
PLOts QW .waseasa saa came aan Bees Re cin 3 00 t 27 Ms peas 4, 28 + 






















Station. Declination. Dip 
oO”! Oo OA Oe 
Ne as inten ew oo a ean coe e p 4. 2 55 | — 4 TGQ), —— 10 
EIEIO DIEU 2-5-2252 e een oct 227 | + 37 71 55 | — 7 
CS See eee 2 37 | — 4 Tieby le 19 
“ 2 37 | — 4 71 49 | — 1 
Djcscctssssst ie. ctuock.fsulics 242) +- 3 7h) BF ben 18 
Rosanné ..-.-.....- Weant Adak tepehedciade 234) — 13 211 - lo 37 
DRL eceeincc ou cescce toes... Bi Sri nn a OAS PRON bam sll mw ewes! 
SSS eee ee 167) + 43 71 33 | — 4 | 
“ PAS bly ol ok ec oy. se] 
Sd 2 gee 219 | + 14 71 46 | — 17 
Se Sag a oe 2.33 | + 6 7117) + 5 
South base, Kent island_.......-.........- DAR y a) eee 20 FRC el 29 
Es hag tc ag cnanesclaneseccess- 237 | — 13 71 45 | — 26 
*t 2 31 | — 07 72 22 | — 3 
OS ae 227);+ 16 ahr vie 5 
‘Lag 207] + 5 WL-18. bs 4 
GT EES ana 2. 03-k— 916 T1232 ists 2 
nS EE 2 04 | — 1 71 55 | — ot 
ell lg i IRE a oe gE 216 Pos 16 THTiih 1 
SEE: Sey 104|/4+ 44 Sis rs  G 
eat s @ 38 kt 210 Wb IG) Gi y 
, % = Osa = i Las (saeccceces Beil axdele eee 
Dresmine bonrciby @ <1: 55. - 542 bn. nc. c.. 5 38|— 371 71 16 | — 6 
a ee 214;/;+ 1 1 70 50 | — 2 
ee ee eee 013;/4+ 32 69° 12) a bt 
Beeetewanson’s Point <-a2-s-25.---...--...-- 1 53 | — 44 68 538 | — 22 
pas na 1 57 | — 27 68 40 | — 4 
(has Sys lp Sa 127) + 3 68 21 | + 3 
Oy ee ae ee 103 | + 11 68 04 | — 7 
ee ea a See oe 130) + 27 66 38 | — 6 
SSG PAS SS Os ee 3.18 | + 12 66 00 | — 9 
Se en % 58.) t= 10 65 22 | 7 
ss Se ea a A IR ay (lee mal SU eee me gt 63 41) + 28 
Mummmmaratietol.s 20 SUS se el ee 214) — 34 64 32 | + 14 
Hast base, Edisto island.......-.--.--.---. 2 54 | — 9 64 04 | + 23 
a a a 349 > + 10 63 35 | + 13 
a Ee 3841) + 8 63 34 | + 14 
Ee 4 25 | — 8 6613) + 8 
a le I a 5 29 | + 5 54 26 | + 1 
MEER I 0205 bei b ze o8.0e seis ete B22) 4-5) 42 59 55 | + 8 
a 5 31) + Frc aee sein catea sees 
ere eG i Tae as ate dle Sales Cita Pace poe De ee 
Bremrceotee's island 222-2254 c2---<25-2-22- 6 Of | + 105). eesck lasted aS: 
aE a a 608) + A | es CA Pe Se kd 
mmuerieanic islarid -~2 22 202. Sk See 614) + OP CEES fee eee ee pe 
MeOrtrMOTPan is sass c= 5b ose cwi a ence ence 7 03 | — BS leesesen, <2 Gh otielas oe 
DE MOPOUIG... ~~ een ne cen-------- 713 )— 1 60 30 | — 3 
fo“ “ 709 | + BR cseate lee ek. 
ee ee ee 506);/— 1 4 62 52 | + 20 
BEIICRIOT Son os San San cnc fn oe an 740 | — eee eee ere 
ea TIES OSD ee i Bee bs Pa ee Sp rd eae ee eee et | ee 
NEE caps tan Se i ale a 8 20 | + Lip ecaawein om Sawa eee ae 
GES ee eee a aE — 8 57|— 7 57 53 | + 7 
Seraaee, 4A ee Fe oases Cine. 907 | — 4 67 42 | — 3 
ee ca cogenee an 910 | — 5 57, 12 | — 6 
Remertnde ty OSes see 9202 || —-+ 1955 52 23 | — 7 
DE ee OE ving Sadie a Ot bens 12 28 | — Alilsaseeenaealae = see = e= 
“ ‘cc 12 32 | — 25 67 38 | + 33 
San Pedro.......2.- seay at aH ee ite 13 37 |) + 18 59.32 | — 17 
Point Conception...---...--- eS ee 5 ae 13 50 | + 5 |----------/---------- 
TIUIONG ooo ccc etc ec Gest tecsusenas 413) + 6 59 42) + 45 
Point Pinos... Gs2ee0al nial rosee cilcuds 14 57 0 |----------|---------- 
ae ae ee ee ee Ser 15.25 | — 10 |.--------- [eececeeeee 
Bucksport.--.. ne Bare OS 17 03 | — 14 |25255-s4e<)----5=--- 
mumbodt ~_. s2burvgi ge lips Jo ave or. 17 00 | — 16 |.----..----|---------- 
ed. i devasadacs . oe a5 once een e ne erect nree 
Pape oisappointmont 22.54.0552... 5-5.05-. 9} 4+ 22 |----------)---------- 
ti . 20 45 | — er ee eee 
MEMENTO TIRTHO? .|.-.5.5-ccensne-s-----5-- 21 27 | — 7 |-.--------|---------- 
Waddah island, Neé-ah bay..-:--..-------- . 21414) +4 8 
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APPENDIX No. 29. 


Report of Assistant Charles A. Schott, on magnetic observations made at stations in Delaware, 
Maryland and Virginia. 


Wasuineton City, September 28, 1856. 


Dear Srr: In accordance with your instructions of July 14, relative to the magnetic survey, 
I have the pleasure of informing you that I succeeded in determining the magnetic elements at 
seventeen stations in Section III. 

Special pains were taken to secure the values of constants for the absolute intensity and the 
corrections applicable to the dipping needles. After reweighing and remeasuring the intensity 
rings and adjusting the length of the deflecting bar, seven values of K, the moment of inertia 
of magnet H, were obtained by means of three inertia rings, very different in weight, with 
results practically identical. The temperature co-efficient (qg) had been previously determined 
by Assistant Hilgard. Six values for P, the co-efficient depending on the distribution of 
magnetism, were obtained before leaving Washington, and three additional ones after my return. 
The magnetic moment m of magnet H was determined, before and after the magnetic survey, 
from twelve independent sets of observations. In order to test the figure of the axles of the 
dipping needles, I loaded the needles, as proposed by Kupfer, applying Mayer’s formula, and 
observed with each needle fourteen sets, each set consisting of thirty-two readings, with polarity 
direct, and the same number with polarity reversed. An arc of more than 22U° of the cireum- 
ference of the axle has thus been tested. The observations for determination of constants were 
made near the Coast Survey office, and this station, or that at the Capitol, may serve for the 
future comparison of instruments. The first computation of the constants by myself, and the 
second by Mr. Main, are neaily completed. 

At each of the seventeen stations occupied, the azimuth and time (for the declination) were 
determined from three sets of observations of the sun, when near the prime vertical, observing 
upper and lower, and first and second limbs, alternately, making seventy-two separate readings 
in all. The five-inch horizontal and vertical circles proved sufficiently accurate for the purpose. 
The absolute intensity being known, the relative intensity was obtained by means of two full 
sets of vibrations of magnet H. The dip was determined by two needles and four sets, giving 
in all two hundred and fifty-six separate results—each set comprising thirty-two readings, with 
polarity direct, and an equal number with polarity reversed. These two needles have been 
compared with four other needles. 

The following stations were occupied (in the order of time) between August 21 and Septem- 
ber 24, 1856: 


1. Coast Survey office, Washington city. 10. Cape Charles. 

2. Hast Capitol garden, Washington city. 11. Old Point Comfort light-house, 
3. Oxford, Md. 12. Norfolk, northern station. 

4. Cape Henlopen light-house. 13. Norfolk, southern station. 

5. Dagsborough, near Indian river, 14. Cape Henry light-house. 

6. Mason’s Landing. 15. Fort McHenry, Baltimore. 

7. Snead. 16. Brown’s island, Fredericksburg. 
8. Joynes. 17. Mayo’s island, Richmond. 

9. Scott. 


It was found impracticable to reach the lower Rappahannock at the date last mentioned ; and 
haying occupied one station additional to the number enumerated in your instructions, I returned 


to the office, where my presence had-become necessary, resuming charge of the Computing division 








on the 25th instant. 
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recorder of the observations. 

I am now engaged in putting the record, in proper shape and in calculating the results, which, 
in view of other duty, will occupy some renee 
I remain, sir, yours very respectfully, 


‘Prof. A. D. Bacue, 
Superintendent U. S. Coast Survey. 


APPENDIX NO. 30. 


Results of observations made by Assistant Charles A. Schott, Computing division Coast Survey 
_ office, for magnetic declination, dip, and horizontal intensity, in Section LI—1856. 





No. of 


stat’n. | 





fo 
oe 


WOMAN Pwd 
=r 3 


| Mason’s Landing, Md.---- Gepie onle 


Name of station. 





Coast Survey office, Washington ---! 
East Capitol garden, Washington --! 
sti, ING | bale Sl 
Cape Henlopen light, Del. .------- 
Baeeporourh, Del. ..-------..--- 





Bemicuaries,.Va,—...-......-<-.- 
mid Pomt Comfort, Va...-.-.-.--- 
Norfolk, northern station 
Norfolk, southern station--------- | 
ape Henry light, Va. ....--..-... | 
Fort McHenry, Baltimore, Md. --... 
Brown’s island, Fredericksburg, Va. | 
Mayo’s island, Richmond, Va..---- | 





© Occupied for determination of magnetic constants, August 11, 


| September 2. --.| 
| September 4. -_! 
| September 6. “pe 


Date. 


1856. 
August 14 & 20. 
August 15_.-- 
August 23--... 
August 27.--- 
August 28...- 
August 30.--. 


| 


September 7. -- 
September 8. .- 
September 9. -- 
September 10. - 
Sept. 11 & 12.. 
September 13. - 
September 17. - 
September 19.- 





38 
38 
3 

3 

38 
38 
37 
37 
37 
37 
3T 
36 
36 
36 
39 


= 


+ Latitude and longitude determined astronomically. 


| Latitude. 


53.1 


53.3 | 


41, 
46. 
35. 
15. 
58. 
41, 
20. 
07. 
00. 
51. 
50. 
55. 
15. 
18. 
31. 


ANCAATKHROCWNAA WOT 


{ 





fe) 


17 
17 
76 
75 
75 
75 
15 
75 
75 
75 
76 
76 
76 
76 
76 
17 
17 
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I have to acknowledge the services of Mr. J. L. Tilghman, who aided as 


CHAS. A. SCHOTT, 
Assistant Coast Survey. 


Longitude.| 


/ 


00. 2 
00.1 
10. 2 
04. 9 
15.3 | 
14,7 
25.9 
36. 6 
53.8 
ae, 
18.1 
17.2 
16.8 
00.1 
34.8 
27.2 
25.7 








Declina- 
tion W. 


yp 
01. 
41. 
03. 
40. 
22. 
18. 
03. 
Bits 
Btise 
14, 
39. 
33. 
ts 
29. 
01. 
14, 


SRNR He Ree NNN nNwnwnwyw oO 
MenvuwnwtweENDVOANMWOF, 





Dip. . 


° 
71 
71 
70 
71 
TL 
70 


nOF: 


70 
70 


69 4 


69 
69 
69 
69 
71 


03. 


bo 
_ 
NIN wOnoDWrco waa 


70 37 


69 





Horizon’s' Total 
intensity. inten’y 





4,309 | 13. 48 
4.308 | 14. 46 
4.384 | 13.44 
4.285 | 13.41 
4.348 13. 39 
4.405 | 13.36 
4.449 | 13.3 
4.488 | "13.35 
4.572 | 13.38 
4,624 | 13. 34 
4.660 | 13.32 
4. 658 13. 30 
4,667 | 13.31 
4.621 | 13.29 
4,208 | 13. 43 
4.450 | 13.42 
4, | 13. 35 


609 | 








September 22, 23, and October 15, 
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APPENDIX No. 31. — 


An attempt to determine the secular change of the magnetic declination on the Western Coast of the — 
United States: by Chas. A. Schott, in charge of the Computing division, Coast Survey office. 






Computine Drviston, 
Coast Survey Office, April 21, 1856. 


Dear Sir: The general discussion of the results of the magnetic observations of the survey, 
the publication of which was commenced in the Superintendent’s annual report for 1855, requires 
for its continuation the secular change of the three magnetic elements on the Western Coast, 
and an attempt is here made to deduce the same for the declination, from the scanty material on 
hand. | 

Although the material collected will not admit of a systematic treatment, such as was carried 
out for the Eastern Coast of the United States, yet enough remains to assign to the more recent 
observations a tolerably reliable epochal correction, necessary for tracing out the isogonic lines. 

Independent of this purpose, however, the important bearing of a study of the secular change 
on the law of terrestrial magnetism itself, has already been pointed out in the paper above 
referred to. The following list of results for magnetic declination on the Western Coast, from 
the earliest times to the present, has been carefully compiled. It includes but a few observations 
made on shipboard, and those taken close to the coast are marked by an asterisk. In general, 
the observations taken at sea are too unreliable on account of the effect of local attraction, from 
which the older observations cannot be freed. There seems to have been a disposition in the 
earlier navigators to observe ‘‘ off the coast,’’ in preference to ‘‘on shore,’’ for fear of the land 
attraction, as it was called. | 
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The discussion of these results is best preceded by a short historical review. The first chart, 
exhibiting the isogonic lines of the southern part of the Western Coast, was constructed by 
Professor Christopher Hansteen for the year 1710; and, according to it, the eastern declination 
was 44° at San Diego. By comparison, the observation at Cape Mendocino in 1693, where 
Gemini Carreri found 2° E., appears to be too small by a few degrees. 

The next map refers to 1744; here we find the eastern declination at San Diego nearly 74°, 
and about 11° at Cape Mendocino. 

On the map for 1770, San Diego is on the line 103° E., which accords well enough with Van- 
couver’s determination in 1792, when corrected for secular change. Cape Mendocino has an 
eastern declination between 14° and 17°, and is a few degrees too high, when compared with 
La Perouse’s observation in 1786. 

On these maps, however, all the latitudes are about 24° too high, owing to a singular practice 
of the Spanish explorers of those times, and undoubtedly growing out of their ambition to give 
to their explorations an apparently great northward expanse. This circumstance has been taken 
into consideration in the above measures, and had the effect of increasing the declination on the 
average by about 1°. The longitudes are very nearly correct. 

For Hansteen’s principal map, that of 1787, Vancouver furnished abundant material to give 
a reliable system of isogonic lines, and accordingly we find as close an agreement between the 
values in that map, and those from the table, as is compatible with the scale of the map, and 
the still uncertain allowance for secular change; the latitudes also agree much better with the 
modern determinations. 

The isogonic lines on the earlier maps, constructed by interpolation from analogy, and sup- 
ported by the observation at Cape Mendocino, near the close of the 17th century, leave no doubt 
on the conclusion that throughout the 18th century the eastern declination on the Western 
Coast has been gradually increasing ; and its average annual amount, though necessarily very 
uncertain, is given in the following table: 


Locality. Declination. | Annual in- 
crease, 


San Diego in....-. 1710 


Cape Mendocino in 1693 | 
1710 
1744 
1786 | 


I 
~J 
oo 
is) 
a eas | 
PEePh oxo 
PRoolouamna 
-~ 











5/.4 may be set down as the average annual increase. We notice, besides, in the second half 
of the century, a tendency to a diminution, which latter fact is supported by the modern obser- 
vations, as will be seen further on. Between 1700 and 1750, therefore, the annual increase may 
approximately be assumed as 6/.6, and between 1750 and 1790 as about 4’.0. 

Whether the needle ever pointed to the west of the true meridian on the Western Coast of 
the United States, between 1600 and 1700, must at present remain a matter of conjecture. 

There is another result which the above data bear out, namely, the diminution of the secular 
change when approaching, and the reverse when receding from, the equator. For the southern 
coast of California, the above figures expressing the annual change may be diminished by 4, 
and increased by the same amount for the northern coast. This decreased variation, correspond- 
ing to an approach toward the equator, has been clearly established for the eastern coast of the 


United States. 
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An inspection of the general table of declinations shows that we must wait for further 
material in order to discuss successfully the observations since 1792. The three epochs—that of 
Vancouver about 1792, of Sir E. Belcher in 1839, and of the Assistants of the Coast Survey — 
since 1850, will barely permit us to introduce a second term, that of curvature, in the expression — 
for the secular change; and for most of the stations we must rest satisfied with a first term 
only or a straight line discussion. 

Let us consider the stations separately : 

1. San Diego.—At this place we exclude the second and third observations as given in the | 
general table. The mean epoch, 1830, is the same as that of the corresponding discussion for 
the Eastern Coast; and, as before, eastern declination is indicated by a negative sign prefixed. — 
The treatment by the method of least squares leads to the expression— 

D = — 11°.27 — 0.0353 (¢ — 1830) — 0.00075 (¢ — 1830)? 
which represents the observations as follows: 


«~' “ pA DD 











Year. D observed. D computed. 

° ° ° 
1792.5 — 11.00 — 11.00 0. 00 
1839. 5 ee ea) | Bd by | A 
1841.5 — 411.00 — 11.78 — 0.78 
18517. 4 — 12.48 — 12,37 + 0.11 
1853. 8 — 12.53 — 12.51 + 0.02 











and if we reject the 5th observation, which appears too small by at least 1°, we obtain the 

formula— : , 
D = — 12°.17 — 0.019 (¢ — 1830) + 0.00018 (¢ — 1830)? 

which is considered preferable to the first. It represents the observations as follows: 











Year. D observed. D computed. A 

° ° fe) 
1792.5 — 11.00 — 10.99 0.01 
1839.5 — 12.34 — 12.34 0. 00 
1851.4 — 12.48 — 12.48 0. 00 
1853. 8 — 12.53 — 12.52 + 0.01 








The sign of the quadratic term indicates a gradual diminution in the present annual increase, 
agreeably to what has been found before. | 

2. Monterey.—Uniting the mean of the second and third observations with the first, and also 
uniting the fourth and fifth observations, the resulting declination can be represented by 


D = — 14°.19 — 0.0502 (¢ — 1830) + 0.00047 (¢ — 1830)? 
which expression leaves the following differences between the observed and computed values: 





Year. D observed. D computed. A 














— 
—- 





THE UNITED STATES COAST SURVEY. 233 


The omission of De Mofras’s observation would produce no very sensible difference in the 
resulting equation, viz: 
D = — 18°.91 — 0.0534 (¢— 1830) + 0.00019 (¢ — 1830). 
3. San Francisco.—At this place, after uniting the first two observations, those of 1827 and 
1828, those of 1837, and those of 1841 and 1842, respectively, the expression for the secular 
change becomes : 





D = — 15°.14 — 0.0282 (¢ — 1830) + 0.00025 (¢ — 1830) 
which represents the individual results as follows: 





Year. D observed. D computed. A 




















ye 3! | 
.@) 1@) oO 
1808.7 | — 14.40 — 14.43 |! a TE 
1828.5 07 — 15.10 | ~ O17 
1837.5 a TBAT — 15.36 | pm) OED 
1839.5 — 15.33 — 15.38 | —< Ov O5 
1841.9 — 15.50 — 15.44 | + 0.06 
1852. 2 2 16.67 — 1h, 64 | +- 0.03 





The agreement seems quite satisfactory. 

4. Cape Mendocino.—The interval of 1693.5 and 1786.5 being too great to assume the same 
law to hold good as for the present century, and there being no data of such early date available 
at other stations for verification, the declination for 1693.5 has not been introduced in the formula. 
La Perouse appears to have observed at a place to the southward of the cape. 

The observation of 1792.3 can be referred to the latitude of the Cape by means of the observa- 
tion at or near Shelter cove, by the same navigator, and at the same time, viz: in latitude 40° 
03’, longitude 124° 19’, declination 15° 00’; hence, for Cape Mendocino, latitude 40° 27’, longi- 
tude 124° 33’, the declination becomes 15° 50’. 

The formula— 

D=-+ 16°.58 east + 0.497 (L — 39°.97) + 0.151 (M — 122°.40) + 0.0069 (L — 39.97)? 


established in November, 1855, represents within a few minutes the observed declinations of 
nine stations situated between San Diego and Cape Flattery, and gives the declination for Cape 
Mendocino — 17°.12, for the epoch 1852.1. Assistant G. Davidson’s observations in 1853, July 
20, at Humboldt bay, when referred to Cape Mendocino, by means of the above formula, gives~ 
— 16°.97 (for 1853.5.) We have, therefore, for the present: 


Dibalian Wom he OOo. .ccnors bh fda fered is ccal Rene —- 14°.40 
hep EES TAS Pee D8 ee ne a —15 .83 
Pe acya hi aoteeainl fo ve teas caus ter tae eh Lee —16 .97 


which can be represented by 
D = — 19°.55 + 0.030 (¢ — 1830) + 0.00340 (¢ — 18380)?. 


The incorrectness of this formula is apparent at the first glance, since the declination in 1830 
could not have been — 193°. This is owing to the apparent great change in declination between 
1786.5 and 1792.3, one or the other of which results must be incorrect. In this, therefore, we 
are forced to assume the second co-efficient equal zero, and the observations are then repre- 
sented by 

D = — 16°.29 — 0.029 (t — 1830) which is based on a mean value for 1786.5 and 1792.3. 


5. Cape Disappointment.—If we take a mean of the two uncertain observations of Vancouver, 
and likewise combine the two last observations, the four results can be expressed by the formula 


D = — 18°.89 — 0.0483 (¢ — 1830) — 0.0013 (¢ — 1830)? 
80 cs 
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which leaves the following differences between the observed and computed declinations: 
+ 0°.02, — 0°.29, + 0°.29 and — 0°.02. The sign of the quadratic term, however, does not 
agree with the other formula of the preceding stations; and since the first two observations 
are too uncertain, I prefer to use a straight line expression, and find 

D = — 19°.65 — 0.019 (¢ — 1830) 
which expression leaves differences of 4%. This station, therefore, requires more observations 
before we can arrive at a satisfactory result. 


Recapitulation of results for secular change in the declination. 


2) 
dS Satta CRON ia ele any D = — 12.17 — 0.019 (¢ — 1830) + 0.00018 (¢ — 1830)? 
ZreMOULELBY. ss sas nseeaneruy ers D = — 14.19 — 0.050 (¢ — 1830) + 0.00047 (¢ — 1830)? 
SoeBah Frangisco.: 259.2..9 D = — 15.14 — 0.028 (¢ — 1830) + 0.00025 (¢ — 1830)? 
4. Cape Mendocino.......... D = — 16.29 — 0.029 (¢ — 1830) 
5. Cape Disappointment... D = — 19.65 — 0.019 (¢ — 1830) 


For the general form D = d, + «+ y (¢ — 1830) + 2 (¢ — 1830)?, the mean value of the 


co-efficients become 
y = — 0.032 and z = + 0.00030. 


and the annual variation, expressed in degrees, 
| v= y + 22 (t — 1830) 


Henge tor 1 R40 she, tcwecee dots acsserces Us SH 
ABb0 2, ue chek ls aolimuan Vo ne 
eR OL) LAr te flit gic as fae yah ya — DS 


The two observations at San Pedro give about the same, but the two recent observations at 
Neé-ah bay three times the above value. According to the deduced formula, we might expect a 
maximum eastern declination before or about the close of the present century ; this conclusion, 
however, yet requires confirmation by new observations before it can safely be adopted. 

Extending our investigation further south, we find acceptable results for declination at San 
Blas, Mexico ; latitude 21° 32’ N., longitude 105° 16’ W., viz: 

fe) 7 


1791, April... Declination 7 28H. Hncycl. Brit., Tth edition, 1842. 


“ya Dibner geen Declination 8 40 E. Do. do. 

BES Oona ease nie Declination 11 06 EH. Beechey, Becquerel’s Mag’m. Rejected, evidently erroneous. 

BU Ne ress sausae Declination 8 34H. Belcher, Phil. Trans. Roy. Soc., 1843. 

EOE et ae eae Declination 9 00 EH. Do. do. 

Beal ener. isch. Declination 9 12 EK. Duflot de Mofras, Haploration of Oregon. 

Omitting the first, the above observations can be represented by 

D = — 8°.18 — 0.056 (¢ — 1830) — 0.00746 (¢ — 1830)? 

But if we unite the second and third, and include the first observation, we obtain the expression— 
D = — 8°.63 — 0.042 (£ — 1830) — 0.00031 (¢ — 1830)? 


which represents the observations remarkably well, the greatest difference being 4’. 

At the city of Mexico there was an average annual increase of eastern declination of 4/.6 
between 1769 (Don Alzate) and 1803, (Alex. Von Humboldt.) At Acapulco, the average annual 
increase was 3.4 between 1744 (Anson) and 1838, (Belcher, Du Petit Thouars, and Duflot de 
Mofras.) At Vera Cruz, the annual increase of easterly declination from five observations, 
between 1769 and 1819, was 4’.3. At Panama, however, from five observations, between 1775 
and 1849, the easterly deviation of the needle appears to have changed very little, at any rate 


less than a degree, and contrary to the direction found at the above stations. The character of 


the secular change at Jamaica has been noted in my former paper. 


7 

} 
‘i 
‘ 
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These short notices have been inserted, as they must finally assist in the tracing out of the 
connection of the law of the secular change of the declination, as found on the Atlantic and Gulf 
coast, and that of the Pacific coast of the United States—a gap which it is impossible at present 
to close. The following parallel may be drawn: 


EASTERN DECLINATION. 


EPOCH. 
| 


Southeastern coast of United States. Western coast of United States. 








Between 1740 and 1804_-_-| Increasing with a diminishing rate_-- 
EE LGUS. ..----~---4-- NEAMOUAL Ye ania an fae ite sae S aes ae | { tocesing with a diminishing rate. 


Between 1804 and 1850-.--| Decreasing with an accelerating rate- -| 








From which table, and from what has been said above, it may be conjectured that a correspond- 
ing stationary epoch for the Western Coast will yet be attained. 

As it is, the present system of isogonic lines moves slowly to the southward on both the 
Atlantic and Pacific coasts—slower in the southern, less slow in the northern latitudes. 

I remain, sir, yours, very respectfully, 
CHARLES A. SCHOTT. 
Capt. W. R. Pater, U. S. Topog. Engrs., 
| Assistant, in charge Coast Survey Office. 


APPENDIX No. 32. 


Discussion of the secular variation of the magnetic inclination in the northeastern States: by Chas. 
A. Schott, in charge of the Computing division, Coast Survey office. 


Computine Drviston, 
Coast Survey Office, February 26, 1856. 


 Dzar Str: The following discussion of the secular variations of the magnetic inclination near 
the Atlantic coast, between latitude 38° and 44°, intended to form a part of the general dis- 
cussion of the magnetic observations of the Coast Survey, commenced in your annual report on 
the operations of the survey during 1855, is herewith respectfully submitted. 

While the observations for declination reach back as far as the 17th century, and are quite 
numerous for the latter half of the 18th, the observations for inclination are of but recent date. 
Near our Atlantic coast, 30 or 35 years include the whole period, taking no account of three 
observations about 1782, at Cambridge. Fortunately for our knowledge, the secular variation, 
within this short period, has passed a turning point, the epoch of which has been fully estab- 
lished. 

Here, as in the declinations, Professor Loomis has contributed a large share in observing, 
collecting, and discussing magnetic dip, and we are also indebted to him for the construction 
of an isoclinal map. Professor Loomis says: ‘‘ From these observations, (collected by him,) 
when compared with those of Long’s expedition, we may assume the diminution of the dip 
from 1819 to 1839, to be at the rate of 1’.5 a year.’’—(Sill.’s Journal, xxxix, 1840, on the 
variation and dip of the magnetic needle in the United States, by E. Loomis.) ; 

It does not appear that, later, a second effort was made to follow these changes of the dipping 
needle, probably on account of the small change, and the stationary period soon afterwards 
reached. 
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It must be considered as fortunate that the dip observations at the Toronto Observatory com- 
menced as early as 1841, and therefore include the turning epoch, though from these observa- 
tions alone it could not be clearly made out. Colonel Sabine remarks, (page lxxxviii of Obser- 
vations made at the Magnetical and Meteorological Observatory at Toronto, Canada, vol. II, 
1843-’44-—’45, London, 1853:) ‘‘On a first inspection of the values of the inclination in the 
years from 1841 to 1852, inclusive, we might be led to infer that, in 1843 or 1844, the secular 
change at Toronto reached a turning epoch, and that, from having been previously a decrease, it 
became subsequently an increase of inclination. It is possible, however, that the facts may 
admit, and may hereafter receive, a different explanation.’’ He then goes on to show that the 
change may be owing to disturbances, and finally remarks: ‘‘in the meantime, considering the 
small amount of the apparent irregularity, together with the variety of needles employed in 
the observations of different years, and the consequent possibility of defective intercomparability, 
we may perhaps take as the best present approximation a uniform increase of inclination.”’ 

It will be seen, further on, that the first supposition, that of a minimum about 1843, was the 
correct one, and that this fact is supported by a number of observations at other stations, and in 
particular at Philadelphia, where we have another excellent series of observations which were 
made under your direction. This series also includes the minimum, the establishment of which, 
beyond doubt, may be considered as the principal result of the present investigation. From a 
cursory examination of the observations at New York and Cambridge, the epoch of this 
minimum was recognised and communicated to you in October last. 

The observations used in this discussion have been collected with care, and, it is believed, 
include nearly all that have been published ; the results are based upon 161 separate determina- 
tions for dip. The mode of discussion and the formula used being similar to those employed in 
my discussion of secular variation of the declination, Coast Survey Report for 1855, (and in the 
proceedings of the ninth meeting of the American Association, 1855,) no further explanation 
is deemed requisite here. 

It was found that at present the inclinations could be represented by the formula— 

I=itoety—t) +21 
the same as used by Professor Hansteen in his paper ‘‘on the changes in the magnetic inclina- 
tions in the northern temperate zone.’’—-Astronomische Nachrichten, Nos. 947, 948, and 954. 
The epoch 1840, to which the results of the separate stations were reduced in Professor Han- 
steen’s paper, also suited the present investigation. One locality, New York, is included in 
both papers, of which more hereafter. 

In the establishment of conditional and normal equations, and their solution, I was assisted 
by Mr. J. FE. Blankenship. 

The observations at the several stations admitting of discussion here follow: 


SECULAR CHANGE OF THE MAGNETIC DIP AT TORONTO, CANADA. 


Collection of observations.—In Vol. II, 1843, 1844, 1845, of ‘‘ Observations made at the Mag- 
netical and Meteorological Observatory at Toronto, in Canada,’’ London, 1853, we find the 
following results for the middle of the year: 


O° / 
TORN 4. Ne aad. BE RR A 75 16.6 
LOE. Sid. wiesdevds bs eidd dae sasd, dead oCeie te Did Ssdas . 16.4 
fe LONG Ch Ee eee cay SBE EMED Ty PT Eg TC ree ay 14.7 
DBAS DAR UML AW 8s GaN LA dee pid sale sd o «148 
LSIOU AA ree. AWE, vos dibs Sbwide o 090s ob 15.5 
FOOGe. ee Hes chess eel aL, Alia ada 15.1 
TRAM ARE HE GT. SFE RADU #3 ie ddd DD 
BRAS ee msGdhae Wein vec sstselels Jadaue ae oOlae de adds 18.3 


Bee ry Seri 4 ei et PEE eee ee shanaee Mpa O JO 
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O° / 
DBO, . seis radeenins dv diy aerioures ee er don fetus vee TD 20.0 
RMD L LGty Shieh ty ob vinan Vatae AT ee Bis ade’ . 20.4 
BD Sain die sewers TUS Ta raeer snes ets shite feaesdidn 20.0 
From other sources we have: 
1843, Captain Lefroy, Sill.’s Journal, vol. iv, 1847................ WeGNoLigds vdedeslsthostaveal ETON “Lees 
June, 1844, Professor Locke, Trans. Amer. Phil. Soc., vol. IX, 1846, half a mile 
east of observatory.......... TAT L TTPO ET PTT EE TPOPRT ET EPePTET TCT e fpagiet re deviesct WIO La 
At observatory............ Os Wiis Daeriote td ste byie'd bnieeen’h’ Unvavitten dovy ooh wevwinewese deanvacen oerereded | 26° 194 
These observations have been properly combined with the above, and the whole may be repre- 
sented by the formula— 





I = 75°.29 — 0.01441 (¢ — 1840) + 0.001636 (¢ — 1840)’. 
The following table contains the observed and computed inclinations : 
































t I. observed. | I. computed. A 
1) 12) e) 
1 1841. 5 75. 28 75. 27 — 0.01 
1842.5 75. 27 75. 26 — 0.01 
1843. 0 75. 26 75. 26 0. 00 
1843.5 | 75. 24 75. 25 + 0.01 
1844. 5 75, 23 75. 25 + 0.02 
’ 1845. 5 75. 26 75. 26 0. 00 
1846. 5 75. 25 75. 26 + 0.01 
, 1847.5 75. 26 15. 27 + 0.01 
' 1848. 5 75, 30 75. 28 — 0.02 
1849.5 1d, Sl 75. 30 — 0.01 
1850. 5 15: 33 75. 32 — 0.01 
1851.5 75. 34 75, 34 0. 00 
1852. 5 75. 34 75. 36 + 0.02 
The probable error of any single result is + 0/.6 
Secular change of the magnetic dip at Albany and Greenbush, N. Y. 
Mean dip. | Mean year. 
. fe) ' 1o) a 
Mettetsas | Prof. Henry, Trans. Amér. Phil: 8¢., Vol. v, 1835°...-.. o.--------- 74 51.1) 74 51.1 1833. 4 
; weuetoee | President Bache, Trams., as dbove-_<.--2.---.---- a cnnnoe eon ceceee- 74 40.1 tr 45.7 1837.1 
| Sept., 1839 | Prof. Loomis, Trans. Amer. Phil. Soc’, vol. iii, 1840 -..-.-..----- -.-- 74 51.3 
feeeeeen | Trans. Amer. Phil. Sot., vol. vili, 1843. .....--....------2--- --.<-- 74 39.9 t 74 42.2 1842. 0 
1842 | Captain Lefroy, Silliman’s Jour., vol. iv, 1847 ....-.-.-------------- 74 44.6 
1844 | Prof. Locke, Silliman’s Jour., vol. iv, 1847 .........---------------- 74 41.6 
June, 1844 | Prof. Locke, Trans. Amer. Phil. Soc., vol. ix, 1846, at Greenbush---.-- 74 43.1 74 41.6 1844. 5 
mueeer erot, Locke, Albany. Trans., a8 above... ..-----0<2-<---00--seenne= 74 40.2 
Aug., 1855 | U. 8S. Coast Survey (Chas. A. Schott, observer) at Greenbush -....--.- 75 11.3) 75 11.3 1855. 6 
The above observations can be represented by the formula— 
I = 74°.70 —0.0086 (t —1840) + 0.00257 (¢—1840)? 
which expression represents the observations as follows: 
ts I observed. | I computed. A 
re) ° fe) 
1833.4 74. 85 TA. 86 + 0.01 
1837.1 74. 76 74, 74 — 0.02 
1842.0 74. 70 74. 69 — 0.01 
: 1844.5 74. 69 74.71 + 0.02 
. 1855. 6 75.19 75.19 0. 00 





The probable error of any single result is + 0.9. 





238 REPORT OF THE SUPERINTENDENT OF 


Secular change of the magnetic dip at Cambridge, Mass. 


Mean dip. | Mean year. 


(e) ' ie} / 
Dec., 1780 | Dr. Williams, Mem. Amer, Aca., vol. ii, new series, 1846 ; also, Ency. 











Met FUL Sas xeric ae pe cite etm eee eee peor ieee eae = 69 51.0 
June, 1782 | Same as above. | These three observations have been omitted in the dis- | 69 41,0 
Dec., 1783 | Same as above. t cussion as not sufficiently connected with the rest.*_| ( 69 41.0 
Sept., 1839 | Trans. Amer. Phil. Soc., vol. vii, P. I, 1840; Prof. Loomis.---.--.--- 74 20.1 ; 
1839 | Trans. Amer. Phil. Soc., vol. viii, P. I, 1840; Prof. Loomis, at Dor- kk 18.4 1839.7 
Chestersceaee sence eae ce bet aoe ce reer ca een tah aaaas somes 74 16.0 | | 
1839 | Same place, Silliman’s Jour., vol. xxxix ; Bond----.---.+.-.-.-.-... 74 19.0 | J 
1840 | Lovering & Bond, Mem. Amer. Aca., vol. vii, 1846, new series-------- 74 21.6 74 21.6 1840. 5 
June, 1841 | Major Graham, Trans. Amer. Phil. Soc., vol. ix, P. III, 1846 -.---..-- 74 17.3 74 13.4 1841.6 
July, 1841 | Major Graham, Trans. Amer. Phil. Society—as above ; Boston-------- 74 09.4 t ; = 
Mays. 1942s) ProLwockes drane., Qs aDOVE: DOStON =n see nea en eee oem eee 74 05.7 
18425) 9Profmlockewrans:;, as above; Cambridve_--4---- sees peewee aees 74 14.9 74 14.5 1842. 4 
1842 | Capt. Lefroy, Silliman’s Jour., new series, vol. iv, 1847 -----------.-. 74 19.5 j 3 
1842 | Major Graham, Silliman’s Jour., new series, vol. iv, 1847 ----.------- 74 17.8 ef 
Dec., 1844 | Major Graham, Trans. Amer. Phil. Soc., vol. ix, P. III, 1846 -.-.....- 74 18.2 74 18.2 1844. 9 F 
June, 1845 | Prof. Locke, Smithsonian Contribution to Knowledge, vol. iii, 1852.-..| 74 19.4 | 74 19.4 1845. 5 : 
Sept., 1846 | U. S. Coast Survey (Assistant Fauntleroy, bes 3 oe at Dorchester ? 
Heights “South, Boston). 2 soe eee eae ea eee cee eee a DEEZ. al & bead, 1846.7 
Aug., 1855 | U. 8. Coast Survey (Chas. A. Schott, Buty en) at South Boston Heights_-| 74 29.1 | 74 29.1 1855. 6 a, 


* Professor Loomis has some doubt about these observations. Itis probable that either the needles were imperfect or 
that local attraction entered into the result. 


The observations have been represented by the following formula: 
I = 74°.34 — 0.02840 (¢ — 1840) + 0.002400 (¢ — 1840)? 
the table shows the comparison of the observed and calculated inclinations. 


He I observed. | I computed. A 

fe) fe) ° 
1839. 7 74. 31 74. 35 + 0. 04 
1840. 5 74. 36 74. 33 — 0.03 
1841. 6 74. 22 74. 30 + 0.08 
1842. 4 74, 24 74. 28 + 0. 04 
1844. 9 74. 30 74. 26 — 0.04 
1845. 5 74, 32 74, 26 — 0.06 
1846.7 74.21 74. 26 + 0.05 
1855. 6 74. 48 74. 48 0. 


00 
The probable error of any single value is + 1’.8. 


Secular change of the magnetic dip at Providence, R. I, 





Mean dip. | Mean year. | 

(e) ’ 
Aug., 1884 | Prof. Bache, Sills Jour, ‘vol. xlili., 1843. 7c eceeeecetcesecnsee 72°02. 8 |.....s560en 1834. 6 
Sept., 1839 | Prof. Loomis, Trans. Amer. Phil. Soc., vol. vii., P. I., 1840.......--- (0 59.6 |... 2cenkee 1839.7 
1842 | Capt. Lefroy, Sill’s. Jour., new series, vol. iv., 1847.-......-.......- 74 °00.0 |... cc aeen 1842.5 
Aug., 1855 | United States Coast Survey, (Chas. A. Schott, obs’r,) Brown University-| 74 15.9 |.......... 1855. 6 





These observations can be represented by the formula: 
I = 73°.99 — 0.0040 (¢ — 1840) + 0.00141 (¢ — 1840)? 
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Comparison of observed and computed values. 














t I observed. | I computed. | A 
° ° ° 
1834. 6 74: 05 74. 06 + 0.01 
1839. 7 73.99 73.99 | 0. 00 
1842. 5 74. 00 73.99 — 0.01 
1855. 6 74. 27 14.27 | 0. 00 
ion A 2A 


Secular variation of the magnetic dip at West Point and Cold Spring, N. Y. 





Mean dip. | Mean year. 


sie fo) o 
April, 1833 | Prof. Courtenay, Silliman’s Journal, vol. xliii., 1842 ; also Trans. Amer. 
Pe ACCMEUOMY Viigk LOSOpict > atid on aceek ana eenite in nuke cecle tne == 73 25.8 73 31.5 1833.9 

June, 1834 | Prof. Courtenay, Silliman’s Journal, and Trans., as above....-------- Loesle 2 ‘ : 
Sept., 1839 | Prof. Loomis, Trans. Amer. Phil. Soc., vol. vii., P. I., 1840..-.------- 13 27.4) 73 27.4 1839.8 
Aug., 1840 | Major Graham, Silliman’s Jour., vol. iv., 1847....---.--..--.-.------ ToaZ0nl lea 200) 1840. 5 

i522) Capt. Lefroy, Silliman’s Jour., vol. iv, 1847......-..........-.....- 73 30.4 | 73 30.4 1842. 5 
Sept., 1855 | U. 8. Coast Survey, (Chas. A. Schott, observer,) at Cold Spring--.----- 73 54.8 | 73 54.8 1855. 6 








The above observations can be represented by the formula: 
I = 73°.43 — 0.00165 (¢ — 1840) + 0.002080 (¢ — 1840)°. 
The agreement with the observed dip is as follows: 





t I observed. | I computed. A 
fo) ° ° 
1833. 9 73. 53 73. 52 — 0.01 
1839. 8 73.46 73.43 — 0.03 
1840. 5 73. 33 73.43 + 0.10 
1842.5 73. 51 73,44 -— 0.07 
1855. 6 73. 91 73.91 0. 00 





The probable error of any single value is + 3’. 1. 


Secular change of the magnetic dip at New Haven, Conn. 





Mean dip. | Mean year. 


° , fe) , 
Sept., 1839 | Prof. Loomis, Trans. Amer. Phil. Soc., vol. vii, 1840 ----..-.-------- (BPTI WEMPLng 1839. 7 
April, 1842 | Prof. Locke, Trans. Amer. Phil. Soc., vol. ix, 1846; also, Silliman’s ; 
POUT A VOl. iV, L841 Joo 5 le mee eew ee wass nntdsen bus enaaaea ea 73 29.8 73 28. 6 1842. 4 
1842 | Capt. Lefroy, Silliman’s Jour., vol. iv, 1847 -.-.-------------------- 73 27.4 
Aug., 1844 | U.S. Coast Survey, (Prof. Renwick, observer ;) Burial Grotndss 22% .- 13 27.5 73 24.2 1844.5 
mu aeee | fame as above; Yale College .-.-.-<-----.-----0-2-ncecneneeenes-- 73 21.0 
Sept. & Oct., | U.S. Coast Survey, (Asst. Fauntleroy, observer;) affected by local attrac- 
1847 Sr, Sa eekcai ghelliel 9: PRES iets. pos pee Si 5) <A ae 2 ee 74 16.6 
Aug., 1848 | U. S. Coast Survey, (Asst. Ruth, observer ;) affected by local attraction. 
Both of these results are therefore excluded from the discussion - --- - 74 12.6 
Aug., 1848 | U. 8. Coast Survey, (observer as above ;) Oyster Point ~-----.-------- 73 32.9 | lag 39.4 1848. 6 
Aug., 1848 | Same as above; New Haven Pavillion --.......-------------------- 74 31.9 
Aug., 1855 | U. S. Coast Survey, (Chas. A. Schott, observer ;) Oyster Point-.------- 73 44.4 | 73 44.4 1855. 6 








The above observations have been represented by the following formula : 
I = 73°.42 + 0.0020 (¢ — 1840) + 0.00117 (¢ —1840)?. 
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Comparison of observed and computed dips. 








t I observed. | I computed. A 
° ° 
1839.7 73. 45 73.42 . | — 0.03 
1842. 4 73. 44 73.43 — 0.01 
1844.5 73,40 73.45 + 0.05 
1848. 6 73. 54 73. 52 — 0,02 
1855. 6 73, 74 73.473 — 0.01 
tes 


Secular change of the magnetic dip at New York. 


(Collection of observations arranged chronologically. } 








Dec., 


March, 


April, 


Aug., 


Sept., 
April, 


April, 
May, 


Aug., 


April, 
Noy., 


Aug., 
Aug., 
Aug., 


1822 
1823 


1825 
1831 
1833 
1833 
1834 


1835 


1839 
1841 
1842 
1842 
1844 
1844 
1844 


1844 
1845 


1846 
1846 


1855 
1855 
1855 


| Mean of Sabine’s and Franklin’s. Silliman’s Jour., xxxix, 1840 (Prof. 





Col. Sabine, Trans. Amer. Phil. Soc., vol. v, P. Il, 1835 ; near Columbia | 
COM ORG eee oie a pn wa om minor ingle canine sib eiveetate wieie wel aiae ciate Gla 


LPDINIS ieee oe paca an va eer eae = ries m= at ane eae ee © oe 
Prot. ‘Loomis, in Silliman’s Jour.,.xlui, 1842 oco5255 25s eee ees 
Sulnpan s Jours, xxii, 1832.4 .(Prot. JOS) cenesapeeee= ss oe eee eae 
Prof. Loomis, in ane Journ i 1 B42 once ban 7 eed eae 


Pres. A. D. Bache and E. He pic Sete et Trans. Amer. Phil. Soc., vol. v,| 

P. TT, 1835 ; .Columbia College G42 geek cee eee one ae 
Mean by Capt. Back, Pres. Bache, ae Prof. Loomis, Silliman’s Jour., 

XXkix, HRS OOP OS0t0) a= meee ne Meson eee nae ee ee ae 
Prof. Loomis, Trans. Amer. Phil. Soc., vol. vii, P. I, 1840; Columbia College. | 
Prof. Locke, "Trans. Amer. Phil. Soc., vol. ix, P. PU A B46. seo a eee 
Capt. Lefroy, vol. iv, new series, Silliman’s Jour., 1847 3 Mest - Nae 
Prof. Locke, vol. iv, new series, Silliman’s Jour., 1847; near N. Y---- 
Maj. Graham, vol. iv, new series, Silliman’s Jour., 1847; near N. Y_-- 
Prof. Locke, Trans. Amer. Phil. Soc., VOleox,er TU, 1846 eee ae 

d do 


The following observations were taken at Fort Lee to ascertain local | 
attraction : 
720,287 47+ b1'}38% S9smean t4 Oy. Goze oe oe eae meee am oe eee 
U. 8. Coast Survey, (Rrof. Renwick, observer): <..---5.--~-s-n-s-nee- 
Letter of Prof. Hansteen, dated Christiania, October 15, 1854, to the 

Norwegian and Swedish ministers at Washington.--._--.------.--- 
U. 8. Coast Survey (Prof. Locke, observer) at Station Bloomingdale- - -- 
Letter of Prof. Hansteen of October 15, 1854. Observer, Chief of the 

Corvette Nordstiernen Gambey Incli’n.......--.......-.--.--.---- 
U. §. Coast Survey (Chas. A. Schott, observer) at Governor’s island_--- 
Same as above; observed at Bedloe’s island.....---.---.---..------- 
Same as above ; observed at Receiving Reservoir, N. Y.--...------.---- 





These 11 values are represented by the formula : 
I = 72°.69 — 0.00491 (¢ — 1845) + 0.001141 (¢ — 1845)?, as follows: 











t I observed. | I computed. A 
° fe) 
1823. 9 73. 24 73. 31 + 0.09 
1831.3 73.00 72. 98 — 0.02 
1833. 4 73.03 72.91 — 0.12 
1835. 0 72. 86 72. 86 0. 00 
1839.7 72. 87 72.75 — 0.12 
1841. 3 72. 68 72.73 + 0.05 
1842.5 72. 64 72. 71 + 0.07 
1844. 4 72. 62 72.70 + 0.08 
1845. 5 72. 68 72. 69 + 0.01 
1846. 6 72. 65 72. 69 + 0.04 
1855. 6 72, 83 72.77 — 0.06 





The probable error of any single value is ABs 


72 
72 


72 
72 


72 


72 
72 


00. 


16. 
27. 
00. 


14, 
51. 


51. 
52. 
41. 
39. 
37. 
28. 
42. 


40. 
37. 


40. 
39. 


39. 
45, 
59. 
44, 


ba i owooo 


on 


AaAwonaoneo 


on On 


H Co SO 09 


Mean dip. | Mean year. 


73 0.00 


7} 
Ls 14.5 
J 
73 01.6 


tre 51. 


72 52. 
72 41. 


72 38. 


| 
| 


wo on ow 


72 40. 6 
72 39.2 


72 49.9 


1823.9 
1831.3 
1833. 4 


1835, 0 


1839. 7 
1841.3 


1842.5 


1844. 4 


1845. 5 
1846. 6 


1855. 6 





LL Le —— 


July, 


Sept., 


Sept., 
April, 
June, 
March, 
April, 


May, 


April, 
May, 


May, 


1834 


1838 


1839 


1840 
1841 
1841 
1841 
1841 
1842 
1842 
1842 
1842 


1843 
1844 
1844 
1844 
1844 
1846 
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’ The above formula when transformed for the epoch 1840 becomes: 
I= (j,—5 y + 25 z) + (y— 10 z) (¢ — 1840) + 2 (¢ — 1840)? or numerically : 
I = 72°.75 — 0.01632 (¢ — 1840) + 0.001141 (¢ — 1840).2 
Secular change of the magnetic dip at Philadelphia, Pennsylvania. 
| 
| Mean dip. | Mean year. 
[e} , (e} , 
Pres. A. D. Bache and E. H. Courtenay, Trans. Amer. Phil. Soc., vol. 
vy INSET Bs, So) GR SE Ee Ge 2 ee feed eae 72 00.2 72 00. 1834. 5 
Pres. A. D. Bache, Silliman’s Jour., vol. xxxix, 1840. The result is 
probably affected by local attraction, or the small dip is due to an 
(SESH: TG IGE coe & Se eRe 2A) Sa Seas Se oa) Ane Sete et (18 dia ie ee oe ae ee Re 
Prof. Loomis, Trans. Amer. Phil. Soc., vol. vii, 1840; near Pres. Bache’s 
rs ow we ie wasn eae ns cot Soe een es ent 72 07.1 - 
Pres. Bache, Silliman’s Jour., vol. xlii, 1842-.--.---.--------------- 71 53.3 tr2 00. 1840. 2 
Prof. Bache, Trans. Amer. Phil. Soc., vol. viii, 1843; Girard College._.| 71 58.2 
Maj. Graham, Trans. Phil. Soc., vol. ix, 1846; Girard College_..----- 71 54,5 71 58 1841.3 
Trans. Amer. Phil. Soc., vol. ix, 1846; mean of two results....-.---- 72 00.7 ; ; 
Trans. Amer. Phil. Soc., vol. ix, 1846; mean of two results..-.-...-- 71 59.0 | 
PoiwcKe  piaimanis JOur., VOl. iv, 184722.........- 3. dee doce ewe 72 00.1 
ape ueiroy, silliman’s Jour., vol. iv, 1847.0... ---- see ene nenee 71 59.0 | 
ranseAaner=-Phil;-Soc-,-vok=ix; 1846_ 5-52 2252 olsl lee cee cee sce 72 01.0 72 00 1842. 5 
Prof. A. D. Bache. Observations at magnetic observatory, Girard . : 
College, 1840-45. (Washington, 1847, 4 vols.) Mean of monthly | 
observations from January to December--..-.......---..---.----- 7200.1 
Mean of monthly observations from April to December.------+.-.---- 71 67.5 (alse 1843. 6 
Mean of monthly observations from January to July----------------- 71 57.6 
Etoielocke, rans. Amer.- Phil. Soc., vol. ix, 1846..........-...--.- 71 59.3 72 02 1844. 4 
irans.,.a8 aboves, Rittenhouse squares Cio. Coolest oh ose es ass 72 09.2 y ‘ 
Ma earenainmiuimMan h JOUL., VOl. lV, 18410... - econ nee cen eens 72 01.8 lJ 
United States coast survey, (J. Locke, observer,) Girard College-..---- 72 01.0 | 72 01. 1846. 4 
United States Coast Survey, (Chas. A. Schott, observer,) Girard College-| 72 17.7 72 «17. 1855. 7 


Sept., 


1855 

















The above values can be represented by the formula I = 71°.99 + 0.0010 (¢ — 1840) + 0.00124 
(¢ — 1840)’. 
The positive sign of y probably arises from too small a dip in 1834, which also causes the 


minimum to shift to an earlier date than the other stations indicate. 


The formula represents the observations as follows: 





t I observed. | I computed. A 
, (e) ie) (>) 
1834, 5 72.00 72. 02 + 0.02 
1840. 2 72. 00 71.99 — 2 OL 
1841.3 71.97 71.99 |. + 0.02 
1842.5 72.00 72. 00 0. 00 
1843. 6 71.96 72.01 + 0.05 
1844. 4 72.03 72. 02 — 0.01 
1846. 4 72.02 72. 05 + 0.03 
1855. 7 72. 30 72.31 + 0.01 














The probable error of any single value is + 1’.0. 


3lcs 


\ *! 
“ae 7 


242, REPORT OF THE SUPERINTENDENT OF 


If we consider the important series of dips observed at the Girard Observatory by itself, we 
find the secular change between 1842 and 1844 much masked by the annual inequality and _ 
other irregularities, as will be seen from the table below, in which each monthly result is the 


mean of four complete observations. 











1842. 1843. 1844. 

ay oh o 7 o fF ey t o Onn 
Januaryi---va. sence 11751101) Seen Semiee secede ces os 71 56.2 
Weprusryse so-so eee 58. 4 tn I ia SE SS OR 59.4 71 58.0 
March its, ane wae DORAN NM soos secs sete nan 58.5 
ADT). Suisse aes cements 58. 9 71 54.9 56.0 
May.soces-cess = sane 61.1 60. 2 63. 2 tn 58.5 bi. | 57.3 
JUNG i =2- 5-5 Vee. 60.7 57.7 BUS 
JOLY es Sake. de co wuee Diak 57.7 71 58.8 J 
Augusts.s.c2-e2-c4e 60. 2 59.5 57.8 BT. Ble bees seer 
September-_-......---- 61.2 B7..9+)} > - +2) ~ -|= ne aera ete 
October cei. as—ceee 61.1 $4584) “hele Soe eka 
Novem bers. .2) -<--- 64. 2 62. 2 56. 4 56,3 Wnithen Seer eee 
December --..------- 61.5 BT TOR, 5 250 - GILLS. age aes Oa are 





Mean aon ~ =< 71 60.1 71 57.5 71 57.6 








The quarterly means probably indicate the minimum about autumn, 1843; in the recapitula- 
tion, however, I have preferred to give the result derived from the discussion of all observa- 


























tions. 
Secular change of the magnetic dip at Washington, D.C. 
[Collection of observations arranged chronclogically.} P 
} 
Mean dip. | Mean year. 
Oo ’ to) , 
1838 | Lieut. Wilkes, Loomis in Sill’s Jour., vol. xxxix, 1840 -......--....-- 71 13.0 
Sept., 1839 | Prof. Loomis, Trans. Amer. Phil. Soc., vol. vii, 1840. Yard in front tn 17.5 1839. 2 
C54 TAOS ERO | oe ea mere OE OHO SMIgSIGOTINAIS JO SSO Oe 71 21.4 
1840-’41 | Lieut. J. M. Gilliss, Sill’s Jour., vol. i, 1846; also Senate doc. 2d ses- 
sion 28th Cong., 1844-’45. On Capitol Hill. Mean dip for 1840-’41-| 71 20.2 
June, 1841 | Maj. Graham, Trans. Amer. Phil. Soc., vol. vii, Ist series, 1844. In 
centre of public garden east of the Capitol .-.--....-------.-..-.- ple baer 
7841242") Lient.<Jd. a0. Gilliss tas aboyescoscoccene cee se eRt ee aan aac c= eee 71 18.0 
June & Aug., | Maj. Graham, and Nicollet, Trans. Amer. Phil. Soc., vol. viii, p. 3, 71 1838 1841.0 
1841. 1843, 4th series, by Loomis. Eastern garden of Capitol, June, 1841, 
719 15/.4; in July, 1841, 719 15.0; in July, 1841, 71° 13’.8; in 
August, 1841, 300 yards N.N.W. of preceding station, 71° 15’.0 
Méan of ‘all =. 220 -SaRae Soe oe eee eee nee eae cs a att ten ae ee 71 16.65 . 
1842 | Maj. Graham, Sill’s Jour., vol. iv, 1847........---....-... PR S54 38 ilelaak 
1842 | Capt. Lefroy, Sill’s Jour.,fvol.iy., V847eico- 2 ase oa eee eke 7islass tn 13.5 1842.5 
April, 1844 | Prof. Locke, Trans. Amer. Phil. Soc., 1844, 7th series. At magnetic 
observatory, 71° 39’ 20”; at old depot, near Georgetown, 34’ 48”; 
west side of Capitol, 13’ 23”; east side of @apitol, 13’ 27”; near 
Patent Office, 14’ 58”; near War Office, 20’ 30”. Mean of all, in- 
cluding 719°19’ in Georgétown =-=>--rcescces ce eeeeeeeese see eee T1 22.2 
July, 1844 | Maj. Graham, Trans. Amer. Phil. Soc., 1844. Same place as in 1841 ..| 71 10.6 a 16. 4 1844. 4 
Jan. & Feb., | U. 8. Coast Survey, (Capt. Lee, observer,) near Coast Survey office, 
1845. Capitol el cn ecase cen auasbechnat pens a acemel nah oem maneS 71 35.3 
May, 18467) Same asabove-- 22 - se Seen sense aaeee nse 71 32.5 
1845 | Same as above. Omitted in discussion as anomalous --.----.--.-.-.- 71 58.9 
June, 1851 | U.S. Coast Survey,(Assistant Dean, observer,) at Causten, near George- 
town ....------------------ a oe heen nen ne rnc ewenennnnsnmncanee 71 18.9 71 18.9 1851.5 
May, 1852] U.S. Coast Survey, (Assistant Hilgard, observer,) between Capitol and 
City Hall 2. cnnds sumee arenes + ssenrsccqnscopaswesstniuesseneen 71 23.1 71 23.1 1852.4 
July, 1855 | U.S. Coast Survey, (Charles A. Schott, observer,) at magnetic observa- 
LOTY, SUUCHSONION RTONN OS oes cn win ow Hote eee cone oe eee 7102050 
Sept., 1855 | Same as above, at Causten, near Georgetown.-......-..-----.-....--- 71 29.5 a 28.3 1855.7 
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The following formula represents these observations: 
I = 71°.29 — 0.01496 (¢ — 1840) + 0.001728 (¢ — 1840) 2 
with the differences : 











t: I observed. | I computed. A 

° ° te) 
1839. 2 71. 29 71. 30 + 0.01 
1841.0 71.30 71. 27 — 0.03 
1842.5 71. 22 71. 26 -+- 0. 04 
1844.4 (8 ey a 71, 25 — 0.02 
1851.5 71. 32 71.34 | + 0.02 
1852. 4 71. 39 71. 37 — 0.02 
1855.7 71, 47 71. 48 +_0.01 





The probable error of any single result is + 1'.2. 
Secular change of the magnetic dip at Baltimore, Md. 





A 





Mean dip. | Mean year. 
On 6 ° , 
July, 1834 | Prof. Bache and Prof. Courtenay, Trans. Amer. Phil. Soc., vol. v., p. 2, 
1835. Holliday street. This is undoubtedly affected by local attrac- 
nao i le mn ean ea a aoa aie a Sedans cae eaee 70 58.6 
Sept., 1839 | Prof. Loomis, Trans. Amer. Phil. Soc., vol. ix, 1846, P. 3....... =epee Eu OUsouIE LT OOne 1839. 7 
Aug., 1840 | Prof. Bache, Trans., as above. Howard’s wood a2. fend Lockscrssnse 71 34.4 | 71 34.4 1840. 6 
April, 1841 | Prof. Locke, Trans. | as BONO. tr HOWATC SiWO0G es aan den eae ees 71 34.1 
April, 1841 | Nicollet, Trans., as "above. Howard's "wo0deasesa= to soees eect cee W184: 1 
April, 1841 | Trans. Amer. Phil. Soc., vol. viii, P. 3, 1843. Near Washington mon- 
Pe eee aa Se dn no Ahan eee a an Sn Sele eee 71 34.9 
eects) | Lrans., as above. St. Mary’s garden..-..2 2-2 2.2 --e ee enenncneee 71.88. 6 
June, 1841 | Maj. Graham, Trans. Amer. Phil. Soc., vol. ix, 1846, P. 3 .--.-..---- TL S12 i 71 $7.0 1841. 6 
@eemieerot. Locke, Silliman’s'Jour., vol. iv, 1847:- 22... f2-scanecececcosee 71 36.8 
June, 1841 | Maj. Graham and Nicollet, Trans. Amer. Phil. Soc., vol. ix, P. 3,1846.| 71 43.4 
Aug., 1841 | Trans., vol. viii, P. 3, 1843. Prof. Loomis. St. Mary’s .-..........- 71 39.8 
Aug., 1841 | Trans., as above. Prof. Loomis. Washington monument-.-......--.-- 71 35.9 
SEE) LETRUS,, 8 BUOVC..— 2-2. eveccccc ew nono ce cc ewe ec ewe san mecneeene-ee 71 40.8 
1842 | Maj. Graham, Silliman’s Jour. FA VOIIELY, PUGS area ase Sate ot ee amen 71 39.7 71 40.5 1842.5 
Sees caps. Lefroy, Silliman’s Jour., vol. iv, 184/7--.----.---.-..-n----s< 71 41.4 t : 
July, 1844 | Trans. Amer. Phil. Soc., vol. ix, pies fh oe gh tae pped, Pe pyle: ten eyagond TL 32.5 | lay 36 9 1844.5 
July, 1844} Trans. Amer. Phil. Soc., vol. ix, 1846. St. Mary’s........-------.-- 71 39.5 4 ; 
June, 1845 | U. S. Coast Survey, (Capt. T. J. Lee, observer,) at Rosan. This place, 
Bowaver, 168) tO0 181) Off. <-- « «4 meneminaglte~ sees al erat inim tale eater = 72 06.6 








For want of an observation at the present time, the formula expressing the variation in the 
dip can only be approximate ; the observations are well represented by 
I= 71°.72 — 0.0357 (¢—1840) + 0.00104 (¢—1840) ? 
which agrees very well, in regard to the curvature (z,) with the results at other stations. 
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~ 
RECAPITULATION OF RESULTS. qT 
TaB.E No. 1. 
w 
Geographical position of stations, and number of observations for dip at each. 
No Stations Latitude Longitude Ng. A ; 
Z : : * | observ’ns. 
peer Ou * : 
LevToronto, Canada. coco --- -o sense ee ae ee Sema as Bare ee som capa nes 43 33 79 20 15 
2 Albany, (and Greenbush, ) New. V otk: <. 52. -acsesb i. seconepenc eae nspasn= 42 37 73 44 9 
3 | Cambridge, (and Boston,) Massachusetts... -.oc oo. 266 cence enone ee 42 22 Tie 17 
4) Providence, Rhode island... cc eewoscs- + eee ee ae ae 41 50 71 24 4 
5 | West Point, (and Cold Spring,)\ New-York, — ~ isi amen es ene ns newenk = 41 25 73 57 6 
60) News Haven, CONKECHCHE ce ocelecn cou po cewas oman em eee tei oe ALSAT 72 55 10 y 
ip dNew -Y ork SNe c.weces ace eek aslon a Scivesied seu Sepaesaeceeeroacicecemes 40 43 74 00 22 7 
83] Philadelphia, pennsylvania... <-..~...-2-s-5-----sepeateeee ames Bee we 39 58 75 10 p> 45 1 
9 | Washington, (and Georgetown,) District of Columbia. ........--..--.----- 38 53 i7 Ol 17 ; 
10 })/ Baltimore,“ Maryland tarp cvecan- on 5 = Seen ae ae eee oo een eee mia 39 18 76. 37 16 7 
: 
a 4 
TaBiE No, 2. f 
Formula expressing the inclination at the several stations, arranged in order of their magnetic _ 
latitude. f 
© . 
Toront0.e..2-<--.--| 1 == 75.29 ~+10.0144 t—-1826) + 0. 00164 (¢-=1840)* 
Albanyet the cusses 5 I= 74. 70 — 0. 0086 +- 0. 00257 
Cambridge..-.-..--< I= 74. 34 — 0. 0284 “++ 0. 00240 tf 
Providence. ...-----; I= 73.99 — 0. 0040 e+ 0. 00141 ‘f 
West Point .2.222u6 2 I= 73. 43 — 0. 0016 + 0. 00208 std 
New Haven--.----..- I= 73. 42 + 0.0020 + 0. 00117 ue 
New Yorktedsdoscc< I= 72. 75 — 0. 0163 ‘e+ 0. 00114 ti +f 
Philadelphia -...-..- I—71.99+0.0010 “ + 0.00124 “ ait 
Washington. -...---- I=71. 29 — 0.0150 e+ 0. 00173 ay 






The agreement of the values for y and z must be considered as very satisfactory. The shift- — 
ing of the epoch ¢, of a few years would give an equal sign to y for all stations, but, by sodoing, © 
nothing is gained. The coefficients z, expressing the curvature, are still more accordant than 
the y’s. For the graphical representation of observations and results see diagram No. 638. 


Taste No. 3 
Showing the probable error ¢, of any single determination for dip, (or in many cases of the means — 


of several observations at the same time,) a epoch t of the minimum dip, and the aides varia-~ — 
tion v in the current year. ¢ 











Stations. « r v 1856. 

OLVONTO ses ee ee cote see ee ee + 0:6 1844, 4 + 2.1 
PDA ete aerate win nia ae ae ea ate 0.9 1841.7 + 4.3 
WAMDHUS Cesc sescen= sso. eos 1.8 1845. 9 + 2.9 
Providence... ... ene ee 0.7 1841.4 + 2.9 
Westebointesenecesacceasss.- 2.4 1840. 4 + 3.9 
New -Uavenesteanncscose cones 2.2 1839. 2 + 2.3 
New Yorkss-u-e-s-+--.----- a3 1847.1 +. 1.2 
Philadelphia. .........------- 1.0 1839. 6 | -+ 2.2 
Washington. ......-.--------- 1.2 1844, 3 ! + 2.4 
Mean ses sestecs scence a 1-6 1842. 70.7 + 2,7 
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Professor Hansteen, in his paper in the Ast. Nach. alluded to before, obtained for New York 
a result contradictory to the above well-established one, and supposed the dip to attain a maxi- 
mum value in 1822.3. This is due to the small number and uncertainty of the observations 
used. The recent observations have been furnished to him at his request, and he will probably 
see cause to modify his former conclusions on this point. 

We see thus that the inclination became stationary 1842.7—1797.2, or 454 years after the 
declination was in a similar condition. 

In the northeastern States the inclination reached a minimum about the middle of the year 
1843, and from a previous decrease has been increasing since that time with a gradually 
accelerated rate. 

The formule deduced apply with certainty for ten or fifteen years before and after the year 
1843, and, in the absence of other information, may be extended as far back as the commence- 
ment of the present century. 

I append a few remarks in reference to the secular change in the western part of this conti- 
nent. While at St. Louis and other places in the western States the dip was decreasing since 
1819 until about 1842, we find the same movement to have taken place on the Western Coast ; 
and from the scanty material available in that region, we have sufficient proof of the fact, that, 
since the close of the past century, the dip was decreasing at an average rate of about 2’ a year, 
and after having become stationary nearly about the same time as on the Atlantic Coast, is now 

-on the increase. Thus, at San Diego, the minimum took place about 1844, and even as high 
north as Sitka this epoch appears to have obtained. Professor Hansteen, in No. 947, Ast. 
Nach., calculates for that place— 

I= 75°.84 + 0.0084 (¢ — 1840) + 0.00068 (¢— 1840)? and consequently t= 1833.8 + 6.4 years. 

Thus it appears, with great probability, that over the northern part of the United States, 
from ocean to ocean, the secular change of the inclination has been following a uniform law, 
reversing its direction about the same period. 

In regard to the southern States there is not a sufficient number of observations to permit a 
conjecture as to the secular variation of the dipping needle. 

I remain, sir, yours, very respectfully, 
CHAS. A. SCHOTT. 

Professor A. D. Bacue, 


Superintendent U. S. Coast Survey. 
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APPENDIX No. 33. 


An attempt to determine the secular variation of the magnetic inclination on the Western Coast of 
the United States, by Chas. A. Schott, in charge of Computing Division, Coast Survey office. 


Computine Diviston, Coast Survey Orrice, May 7, 1856. 

Dear Srr: The fourth contribution to the discussion of terrestrial magnetism, viz: ‘An 
attempt to determine the secular variation of the magnetic inclination on the Western Coast of 
the United States,’’ is herewith respectfully submitted. 

While the few observations for magnetic declination on our Pacific Coast scarcely afford 
the means of deducing the law of its change, in direction and quantity, we are left in still 
greater obscurity in reference to the secular change of the dip. The table of declinations 
comprises about 55 observations, but the following collection of determinations for dip includes 
but 24, and what is particularly desirable in the latter, recent observations, are wanting 
almost entirely. The operations of the Coast Survey have just commenced and furnish but four 
determinations, and these are the only ones of a recent date which I was able to bring to bear 
on the subject. Under these circumstances it seems premature to enter into any discussion for 
secular change; but in view of some light which the material collected will afford, and the 
advantage of knowing something about its probable direction and amount, the scanty material 
and some deductions are herewith subjoined. 

As a beginning, for a future discussion, the table will not be without its value, and will also 
prove advantageous, as well as the former table of declinations on the same coast, in pointing 
out those places where new observations are most desirable and effective. As before, in the 
discussion of the secular change of the dip on the Eastern Coast, the dip of the north end of 
the needle is considered as positive. 
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Deductions from the foregoing table. 
1. San Diego.—At this place the three observations, viz: 


ie) 
In 1793.9 dip 59.22 
1839.5 57.10 
1853.7 57.64 are represented by the formula: 
I= + 57°.11 + 0.0194 (¢ — 1840) + 0.00141 (¢ — 1840), 

which gives a minimum for 1833.1, and an annual increase for 1850 of + 2’.8. This accords 
well, as has been before remarked, with the variation deduced for the northeastern States, 
where the average minimum was found to have taken place in 1842.7, and the average increase 
for 1850 was + 1/.2. The formula is further supported by the observations collected at Sitka, 
which, although comparatively in a high northern latitude, show a correspondence with the 
change in more southern latitudes (magnetic or geographical.) Professor Hansteen has dis- 
cussed seven observations at this place; see ‘‘Astronomische Nachrichten, No. 947,’ and 
‘‘ Der magnetiske Inclinations Forandring i den nordlige tempererte zone; Kjobenhaven, 1855, 
p. 42.’’ He finds I= 75°.84 + 0.0084 (é— 1840) + 0.00068 (¢— 1840)? when expressed in 
decimals of degrees and referred to 1840. The minimum took place in 1833.8 + 6.4 years. 
The probable error of a single observation is + 2'.6. The increase for 1850 becomes + 1’.3. 

2. San Pedro.—The two observations of 1839 and 1853 indicate a mean annual increase of 
5!.1, which is undoubtedly too great and is probably due to local attraction; it may also indicate 
a constant error in the dipping needle used by Sir EH. Belcher; (see his observations at 
Monterey.) 

5. Monterey.—The observations at this place are too discordant to admit of a discussion of the 
secular change, even after using a mean value for the first three observations. The observations 
of 1790 and 1837 are undoubtedly too small; a new observation, however, will probably afford 
the means of deducing a satisfactory result. 


6. San Francisco.—The dip from 1831 to 1838 has been decreasing, if Douglas’ observation. 


in 1831 is correct ; the observations of Belcher in 1837 and 1839 show again an increase. 

8. Fort Vancouver.—The dip between 1830 and 1839 has been decreasing about 2’ a year. 

10. Cape Disappointment.—The dip between 1830 and 1839 has been slowly decreasing about 
0’.4 a year. 

Although the change indicated by the above stations is far from showing any satisfactory 
agreement, yet the results have at least a general tendency not contradictory to what we have 
found for San Diego and Sitka. This more than indirect support of the rest of the stations, thus 
makes it highly probable that since about 1836 the dip on the Western Coast has been on the 
increase, and is still increasing at present with a rate of perhaps not less than 2’ a year. 

A decrease probably took place since the commencement of the present century till about 
1836. New observations will undoubtedly enable us to fix this epoch with some certainty, but 
for the present nothing more definite can be inferred. Should the above be confirmed hereafter, 
the direction of the dipping needle in its secular change does not present that complex motion 
which was noticed in the declination changes within the limits of the United States. . 

The following few remarks will not be found inappropriate in this place: 

At Nootka, on Vancouver’s island, in lat. 49° 36’ N., long. 126° 37’ W.., the observations do 
not cover a sufficient interval of time and appear too discordant to be available at present. We 
have for that place— 


° 
Cook in 1778.3 dip 72.50 
Malaspina 1790.6 70.34 
Vancouver 1792.6 73.93 
Vancouver 1794.0 73.93 





es 
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Malaspina’s needle gives undoubtedly results too small, for which compare the observations 
at Monterey. 

Turning south, the dip at the City of Mexico between 1778 and 1799 seems to have been on the 
increase. 

For the tracing of the isoclinal lines in the Pacific ocean, off the Western Coast, some of the 
observations of Captain Liitke, in 1827, (Report of the British Association for Adv. of Sci., 
vol. 6, 1838,) and particularly Mr. Erman’s observations at sea in 1837, (7th Report of the 
Brit. Assoc.,) will prove of great value, as will also Sir E. Belcher’s determination on the 
peninsula of California and Mexico. 

As a connecting link with the Atlantic coast, we find at St. Louis, Mo., from 1819, the dip to be 
decreasing till 1841, when the annual change became very small, and at Cincinnati, Ohio, the mini- 
mum occurred in 1842, the dipping needle at that period being also stationary at Pittsburg, Pa. 

In regard to the secular change of the magnetic dip, it would be most desirable to have new 
observations at the stations Monterey, San Francisco, and Cape Disappointment. 

Respectfully submitted by CHAS. A. SCHOTT. 


Captain W. R. Patmer, Top’l Eng’rs, Ass’t in charge C. S. Office. 


APPENDIX No. 34. 


Notes on the progress made in the Coast Survey, in prediction tables for the tides of the United 
States coast, by A. D. Bache, Superintendent United Coast Survey, cc. 


[Communicated to the American Association for the Advancement of Science, by authority of the Treasury Department. ] 


As soon as tidal observations had accumulated sufficiently to make the task a profitable one, 
I caused them to be treated, under my immediate direction, by the methods in most general 
acceptance. The observations at Old Point Comfort, Virginia, were among the earliest used for 
this purpose ; and the labors of Commander Charles H. Davis, U. 8. N., then an assistant in 
the Coast Survey, were directed to their reduction, chiefly by the graphical methods pointed out 
by Mr. Whewell. This work was subsequently continued by Lubbock’s method, by Mr. Henry 
Mitchell ; and next the tides of Boston harbor were taken up as affording certain advantages in 
the observations themselves, which could not be claimed for those of Old Point. 

The system of Mr. Lubbock is founded on the equilibrium theory, and in it the inequalities 
are sought by arranging the elements of the moon’s and sun’s motions upon which they depend. 
Having obtained the coefficient of the half monthly inequality of the semi-diurnal tide at 
Boston, from seven years’ observations, through the labors of the tidal division, and approximate 
corrections for the parallax and declination, I was much disappointed in attempting the verifi- 
cation by applying them to individual tides for a year, during which we had observations. 
There was a general agreement on the average, but discrepancies in the single cases, which were 
quite unsatisfactory. Nor were these discrepancies without law, as representing their residuals 
by curves did not fail to show. By introducing corrections for declination and parallax of the 
moon increasing and decreasing, we reduced these discrepancies, but still the results were not 
sufficient approximations. With the numerical reductions of the observations before referred to 
‘was commenced, in 1853, under my immediate direction, by Mr. L. W. Meech, a study of the 
theory of the tides, directed chiefly to the works of Bernouilli, La Place, Airy, Lubbock, and 
* Whewell. The immediate object which I had in view was the application of the wave theory to 
the discussion of our observations. I thought that the mind of an expert mathematician, 
directed entirely to the theoretical portions of this work, with directions by a physicist, and full 
opportunities of verifying results by extended series of observations, the computations of which 
should be made by others in any desired form, would give probably the best results in this com- 
_ bined physical and mathematical investigation. . ) 

.- 32-¢8 
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The general form of the different functions expressing the tidal inequalities is the same in the 
different theories, and may be said on the average to be satisfactory as to the laws of change 
which these inequalities present. Whether we adopt, with La Place, the idea that periodical = = 
forces produce periodical effects; or with Airy, that the tidal wave arrives by two or more ; 
canals; or with Bernouilli and Lubbock, the results of an equilibrium spheroid ; or with 
Whewell, make a series of inequalities, semi-menstrual, parallax, and declination, with different 
epochs, we arrive at the same general results, that the heights and times of high water may be 
represented by certain functions, with indeterminate coefficients, m the form of which the 
theories in a general way agree. By forming equations from the observations, and obtaining 
the numerical values of the coefficients, by the method used so commonly in astronomical 
computations, the result is accomplished. 

A general consideration of the co-ordinates in space of the moon and sun, without any special 
theory, would lead to the same results, representing the luni-tidal interval by series of sines and 
co-sines, with indeterminate coefficients. 

Calling J the luni-tidal interval-from observation, 4 the mean luni-tidal interval, H the clock 
time of observation, U/¢ the moon’s longitude, P’ the moon’s parallax, 0 P’ the hourly variation 
of the moon’s parallax, we have for the formula representing the correction for half monthly 
inequality, s sin 2 H + s,cos 2H; for the moon’s parallax correction, p (P’—57') + p, (P’!— 57’) 
sin 2 H + p, (P’—57') cos 2 H; for the correction for hourly difference of the moon’s parallax, 
p, (0 P’) + p, (0 P’) sin 2 H + p, (0 P’) cos 2 H; and for the moon’s declination corrections, 
including the rate of change, d sin 2 U/t + d, cos 2 Vt + q, sin 2 U¢ sin 2 H + q, sin 2 U¢ cos 2 
H + q, cos 2 Ut sin 2 H + q, cos 2 Ut cos 2H. There are corresponding terms for the inequali- 
ties produced by the sun’s action. The whole formula takes the form: 





I=A-+ssin 2 H + s, cos 2 H mean interval and half monthly inequality correction. 

p (P’—57') + p, (P-57') sin 2 H + p, (P’- 57’) cos 2 H moon’s parallax correction. 

p, (0 P’) + p, (6 P’) sin 2 H+ P, (6 P’) cos 2 H hourly difference of moon’s parallax correction. 

dsin 2lt-+ q,sin2l¢ sn 2H-+ gq, sin 2Utcos 2 H 

d, cos 2 Ut + q, cos 2 V¢ sin 2 H + q, cos 2U/% cos 2 H 
+ ¢, sin lésin 2H + ¢, sin lé cos 2 H 
+ ¢, cos lt sin 2 H + ¢, cos Jé cos 2 H 
+ Q, sin 2 Zé sin 2 H + Q, sin 2 lt cos 2 H 
+ Q,; cos 2 lé sin 2 H + Q, cos 2 lé cos 2 H 


The grouping of the observations of one year at Boston, to apply this method, the formation 
of the equations and their solution by the method of indirect elimination, has been the work of 
Mr. R. 8. Avery, who has labored most assiduously and successfully, ingeniously checking his 
work, where the system of checks could be applied, at every step. He has determined the values 
of A and of the coefficients for Boston, as follows: 


Moon’s declination corrections. 


Sun’s parallax corrections. 


Sun’s declination corrections, 


A= + 38.47, d= — 3.17, d, = — 35.62, p = — 0.93, p, = — 1.56 
Be Mtr ee chal + 1.31, p,= — 1.21, p, = + 0.23 

= +.0.60, ¢, = — 7.17, g, = + 1.81, g = + 2.91, g, = — 1.99 
pede p+ DaGp ee nee 


Q, = — 21.25, Q, = + 28.39, Q; = + 27.10, Q, = + 23.13 

There are propositions for facilitating this work, growing out of the experience acquired in 
the computations, but requiring more examination than they have yet received before pro- 
nouncing upon them. It is possible that, by applying Lubbock’s method of averages to some of 
the terms, approximate values may be found more readily than by the method we have employed. 
Two additional terms for the sun’s declination, D sin 2 Ut, and D, cos 2 It, will be introduced. 

I present to the Association the tables eoiopiited by Mr. Avery ion applying this method to the 
prediction of the tides at Boston harbor. 

In order to test the coefficients, computations were made oe different parts of the months o 
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the year 1853, for which we have observations. Transit C was used as the transit of reference, 
The differences between the predicted and observed results are shown in the annexed table—the 
first column of which contains the dates, the second the computed, the third the observed. and 
the fourth the observed less the computed results. : 

From the table it appears that in twenty pairs of tides, the morning and afternoon results 
being grouped in the fifth column to get rid of the diurnal inequality, there are two differences 
of less than 2™, thirteen of more than 2™ and less than 4", three of more than 4" and less 
mee a two of more than 10", The probable error of the prediction of a single pair of tides 
is 4".12, 

These laborious researches are still in progress, but I have thought that the results already 
oo required a notice of them, and a recognition of the labors of Messrs. Meech and 

very. 


Comparison of observed and predicted times of high water, Boston, Massachusetts. 























Time of high water. 

Date, fore aa! a Diff. obs’d Mean of 

pairs. pairs. 

Predicted. | Observed. 

1853. h. m. | h. m. m, m 
March 21 8 4.7 | 8 3 —— 1S, |-asen ees 
21 20 32.9 | 20 32 Ong — 1.3 
25 11528,.0. | ior ae Oi ee Se 
25 23 49.8 23 48 — 1.8 — 4.4 
29 74 Wen ys 2 20 =a (peer we 
29 14 45.3 14 42 — 3.3 — 2.5 
April 2 6 16.9 () PAL 2 bd lp Sprig 
2 18 51.5 18 59 7.5 5.8 
6 10 19.8 | 10 18 feed Ae ee 
6 22 40.2 22 36 ane — 3.0 
June 21 11 18.4 11 18 = i0a4” | Ssets 
7a | 23 44.7 23 49 4.3 2.0 
25 2 34.5 2 39 ee eee cee 
25 15k 253 i} 951 0. 7 2.6 
29 lai ai7 (ia ( (i Tie G: Sa ae 
29 18 24.3 18 37 1257 11.0 
July 3 9 27.4 9 31 St Gabssscgess 
34 21 52.2 210d 0.8 252 
a OFFOR] Ons DOM pa aeeers o 
a 12 10.3 12 12 137 2.8 
September 24 3 59.4 7 Sy TS Guiles ae ee 
24 16 24.8 16 24 — 0.8 3.4 
28 (fant as 7 44 ANS Ape ee sas 
23| 2011.6] 20 15 3.4 3.9 
October 2 Ag ll «4 aes yop (Sg Tea 4 2 
2 23 Slo L 23 30 —— Lol — 1.6 
6 1 44.7 1 40 =n 4, (mip oes 
6 14 Tot kee FT — 0.7 — 2.7 
10 5 24.5 5 19 a OS 2 ee ae 
10 17 57.8 17 58 0. 2 — 2.7 
Deeember 21 Set Ted Bat) LPS ieser sors 
21 15 28.4 15 30 al Tai 
25 6 32.6 6 31 ==" bs OF ace soe 
. 25 | 19 0.7 18 52 SRG TH 4B 
29 10 22.4 10 26 5 Wh ees See 
29 22 53.3 22 42 —11.3 — 3.9 
January 2 1 29.4 2 —27.4 |...----- 
2 13 54.0 13 41 —13.0 —20. 2 
6 4 45.8 4 53 of yd pam Le a 
6 1773339 17 30 = 3,9 137 
Sead ee SECEDE OS ed re or Cee ee Oe 
Final mean ..-------------- 0-222-200-2202 2----- 0.5 
Probable error, minutes .....-------------------- 4.12 


Number of difference less than 2 minutes---..--.-.- = 

Number of differences more than 2 min., and less than io =a 
se sé 4 6c 0 — 3 
“ec sé 10 ae eee ee = 2 
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APPENDIX No. 35. 


Approwimate co-tidal lines of diurnal and semi-diurnal tides of the coast of the United States on 
the Gulf of Mexico, by A. D. Bache, Superintendent United States Coast Survey. 


[Communicated by authority of the Treasury Department to the American Association for the Advancement of Science. ] 


At successive meetings of the American Association, I have presented approximate co-tidal 
lines for the Atlantic and Pacific coasts of the United States, drawn from the tidal observations 
of the Coast Survey. I now present similar lines for our coast on the Gulf of Mexico. 

The problem is a very different one from either of the others referred to. The tides on the 
Atlantic coast are of the regular semi-diurnal class, and easily discussed by the forms already 
elaborately prepared by Lubbock and Whewell. The diurnal inequality is not large; indeed, 
though easily recognized at particular periods, and then quite characteristic, in general it is 
difficult to trace, and often irregular in magnitude, and even in sign. Those of the Pacific 
coast are remarkably regular in the semi-diurnal and diurnal waves, and both rise to such 
heights as to make observation easy. On the Gulf coast, on the contrary, the tides are small, 
and therefore easily influenced by extraneous circumstances; and, as a rule, on more than two- 
thirds of the coast, the semi-diurnal tides are very small, and, in fact, are masked by the diurnal 
tides. The comparatively imperfect discussion which has been made of these tides requires many 
steps in the discussion to be supplied, and sometimes leaves us in doubt as to the exact interpre- — 
tation of the results. 

By way of preparing for the present discussion, and to avoid running into too great length at 
this time, I gave, at the last meeting of the Association, an account of the tidal observations made 
on our Gulf coast, and showed the type curves (sketch No. 38) for the different stations from Cape 
Florida to the Rio Grande.* I also explained the method of decomposition of the curves of obser- 
vation into diurnal and semi-diurnal waves, and gave the analysis of the type curves at the several 
tidal stations. From Cape Florida and along the keys, and up the western coast of the peninsula 
to St. George’s, the tides are of the half-day class, with a large diurnal inequality ; from St. 
George’s, (which belongs to the day class,) to Southwest Pass, they are of the day type, the semi- 
diurnal tide almost disappearing ; at Derniére isle, Calcasieu, and Galveston, they resume, as a 
rule, the half-day type, and lose it almost completely at Aransas and the mouth of the Rio 
Grande. The Derniére isle, and, less distinctly, the Calcasieu tides, show cases of interference in 
the semi-diurnal wave, two high waters being at times easily traced in the semi-diurnal curves. 

The character of the tidal phenomena themselves, the peculiarities in configuration and in 
depth of the basin, the limited extent over which our researches spread, and various other cir- 
cumstances, contribute to render this work less satisfactory than the former. Some of these will, 
in the end, disappear as the Gulf is more fully explored in the progress of the survey. Our 
information thus far extends to but one entrance of the basin—that by the Gulf of Florida—and 
of this to but one shore; while of the nature of the tide wave, which enters from the Caribbean 
sea, through the straits between the western end of Cuba and the eastern end of Yucatan, we 
have no reliable information. Some of these causes render general speculation premature, and 
lie at the very threshold of attempts to trace out the great interference problems which present 
themselves. 

The progress of this discussion has also shown that observations of longer period are necessary 
_in many cases to give data for conclusive results. This of itself is a great point gained, and the 
practical results for the charts of this coast have themselves repaid all the labor which has been 
expended on the observations. Navigators were absolutely without information, other than the 
most vague, in regard to the tides of the Gulf. 


* Proceedings of the American Association for the Advancement of Science, Providence meeting, 1855, p. 152; and 
Am. Jour. Sci. and Arts, January 1856, p. 28. . : 
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The hourly observations at each station being plotted in diagrams upon a suitable scale, the 
curves of observation were decomposed by the graphical method introduced by Mr. Pourtales 
into a diurnal and semi-diurnal curve. It may be proper to observe here that’ several compari- 





sons have been made between this method and that which I had formerly used by the sine 
curves, and with generally coincident results. The graphical method, besides being less labo- 
rious, is free from the hypothesis of the sine curve. ‘These decompositions were made chiefly by 
Messrs. Fendall and Heaton, of the tidal party, and occasionally by Prof. Pendleton and Mr. S. 
Walker. 

That the diurnal wave is the principal feature in these tides will appear from the annexed 
table, (No. 1,) which gives the names of the tidal stations, the average rise and fall of the tide 
at each, and the height of the diurnal and semi-diurnal waves composing the observed tides. 














TABLE IT. 

Height of we Height of 

Stations. stick cael | Uae gan! Shik etod 
Bdes iurnal tides. tilaa. 
Feet. Feet. Feet. 
| Oape Wloridan 4+. 5-2 522 22 1.6 0. 2 1.5 
| MRNA ROY Son. 2 one Seo ee oe ed 0.6 1.8 
Hey Wiest: <0 22 svete nels 1.2 0.7 1.4 
Baomupad 429. Soe he hat 1.0 | 1.0 1.2 
emont Keys. c-52ccs ets kk 1.1 1. 6 1.4 
Cedar keys- 25-02 25). secusud: 2.4 1.5 2.5 
MRT 652227 oo. oe. 2,2 1,3; 252 
St. George’s island__.....-..-- 0. 2 1. 6 Lek 
PeRSRCOIS = 7s Sh hice eee! 0.2 1: 1 1.0 
Fort Morgan, (Mobile bay)----- 0.2 Le 1.0 
Oat island aac eee s peek oe 0.3 1. 2 1.3 
HOUtH West: Passsecs os oes ues 0. 2 1. 2 Deed 
Weentore isles. ..0¢-2 see eee ec 0.4 1.6 14 
Cdleasictth saa adutied aca 5 Os L..5 dE 
Galveston tose ceeds oe O26 tet veal 
FATAMIBOR SES ale coe adewumate oe oe 0.5 ess) Nea 
Brazos Santiago -.---....s5..- 0.3 0.8 0.9 





Table No. 2 shows the periods during which the tidal observations were made, and the names 


of the observers. 
TABLE 2. 


Tide stations on the Gulf of Mexico, the results of which are discussed in this paper. 














No. Stations. Date of observation. cme Observers. 
1 | Cape Florida, Florida...-| April 22,.to October 31, 1854...------ 8. R#__| L. E. Tansill. 
2 | Indian key. .--.- seen S January 21, to April 16, 1855.....--- S. Re. -- do. 
3.) Key West....... LEE ee ED April 20, 1850, to December, 31, 1851 | Box.---| W. Lane and G. W. Goss. 
4 | Tortugas........ {oho cam April 1, to June 2, 1855_-.---2-..-.-- S. R.--| C. T. Thompson and F. Buxton. 
5 | Egmont key_--.- hea hee April 22, to August, 23, 1854......-.-|_.- eel, Corks ‘Thompson. 
mp Cedar keys.c....s:-... January 10, to March 16, 1852_..-... Box..--| G. Wurdemann. 
ay st. Mark’s...-... oS gene November 3, 1854, to March 2, 1855_-| S. R...-| C. T. Thompson. 
8 | St. George’s isl’d_‘*.-.--- April 11, to August 16, 1852_---..--- Box..-.| G. Wurdemann. 
9 | Pensacola ._....- eS ae August 27, to October 31, 1852_.....-|.-- tA do. 
10 | Fort Morgan, Alabama..-} May 20, 1850, to May 26, 1851-_..-.--|-- es do. 
11 | Cat island, Louisiana..-.| December 29, 1847, to Feb’ry 13, 1849 |._.‘* _-.| G. Wurdemann and R. T. Bassett. 
12 | Southwest Pass___‘‘...... November 19, 1852, to March 28, 1853 |...‘‘ ...| G. Wurdemann, 
13 | Derniére island.__‘‘...-.- April 6, to June 12, 1853.......-2...]<_- Oe do.) + 
14 | Calcasieu. .___--- essere February 24, to May 26, 1854._....-- BK. Jc. do. 
15 | Bolivar Point, Texas.....| October 1, 1853, to June 1, 1854._._..|..- 7 .| lu, Be Tansill, 
16 | Galveston.......- eet. re March 21, 1851, to January 1, 1853_.-_| Staff.--| G. Price and F. Muhr. 
17 | Aransas Pass. --.- Cees eu November 1, 1853, to Jan’ry 31, 1854 | Box...-| G. Wurdemann. 
18 | Brazos Santiago. .‘‘.....- July 7, to October 13, 1853.....-.----|--- 16 as do. 


te ee a ee ne EEnaIIEIIESEEmem memes ane 
* Self-registering tide-gauge. 
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Diagram (No. 1, Sketch No. 35) shows these results graphically. A curved line correspond- * 
ing to the general outline of the shore, cutting off its irregularities, is drawn on the chart of the 
Gulf coast, and then developed into a straight line. Thus the tidal stations are plotted at their 
distances from each other, measured along the general line of the coast. For use by naviga- 
tors, any intermediate stations may be marked in in the same way, and a rough approximation 
to ti character of the tide be obtained by the interpolation. 

The least observed height is 0.9 feet at Brazos Santiago, and the greatest 2.5 feet at Cedar 
keys. The least height of the average semi-diurnal tide is 0.16 feet at fone Pass, and the 
greatest 2.40 feet at Cedar keys. The least height of the average diurnal tide is 0.21 feet at 
Cape Florida, and the greatest 1.80 feet at St. Mark’s. Of course these numbers are, for reasons 
easily seen, only approximations. 

As we enter the Gulf of Mexico by the Straits of Florida the height of the tide first increases, 
then decreases. Passing into the bight at the upper end of the Florida peninsula, the rise is 
greatest ; west of St. George’s it diminishes, to rise again in the bight formed by the southern 
coast of Louisiana and the eastern coast of Texas. 

In the decompositions here traced, and in the very laborious discussions, tentative and final, 
of the whole of the observations upon which this paper is based, I would acknowledge the great 
assistance derived from the labors of Assistant L. F. Pourtales, in charge of the tidal division of 
the Coast Survey. The unwearied assiduity of his own labors, and his intelligent supervision of 
the work of others, has been felt at every step in the progress of these investigations. They 
have required on his part great resources of ingenuity, patience, and knowledge. 

In discussing semi-diurnal tides, the luni-tidal interval of high or low water varying only 
from a certain mean within moderate limits, affords a cardinal datum (the establishment) for the 
times. In the diurnal tide this datum is wanting. The law of the change of the diurnal tide, 
as expressed in the formula of Professor Airy, (Tides and Waves, Encyc. Metrop., p. 254, art. 
46,) is, in general, represented, but the great flatness in the form of the curves, at particular 
relations of the moon’s right ascension and declination, required by the formula, does not 
occur. The general form of these curves is shown upon the diagram No. 2, (Sketch No. 
35,) where the abscissz represent the days, and the ordinates the luni-tidal intervals of high 
water. About the maximum of declination for some four to six days the luni-tidal intervals 
are moderately constant, and the average of these is what I have taken for a comparison of the 
luni-tidal intervals to trace the progress of the diurnal wave. The variations from day to day 
being less than the probable irregularities in the times of high water and the uncertainties 
in the observations, these means give suitable numbers for comparison. The result would 
not have been greatly different had only a few of the observations at either end of the declination 
period been thrown off, but, after examination, we found these numbers to present apparently 
the best results. 

At four of the stations—namely, Key West, Fort Morgan, Cat island, and Galveston—hourly — 
observations were continued during a year and upwards, and the decompositions in all the cases 
but Cat island embrace that period. The annual change of diurnal establishment is very clearly 
seen in all these cases, and is shown in the diagram No. 3, (Sketch No. 35.) The law of the 
change is beautifully developed in the larger tides of the Western Coast, and, as deduced from 
the San Francisco observations, is shown upon the same diagram. In all the cases, the actual 
computed results for the different halfmonthly periods are represented by the broken lines on 
the diagram and the line representing the curve is drawn with a free hand among the points. 
The general resemblance of these curves (with, however, different maximum ordinates) is very 
striking, showing that the law of the change is the same, only the coefficients of the fractions 
varying. 

On the diagram of the San Francisco results, the curve derived from Professor Airy’s formula 
(Theory of Tides and Waves, Encyc. Metrop., p. 254, art. 46) is drawn, as well as that from 
observation, and the general conformity is quite striking. In making use of the curves, as 
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expressing the law of annual change, one of the branches has been turned over upon the other, 
so as to use the mean of the two period of six months. 

At the other fourteen stations on the Gulf of Mexico the observations were dentined from 
one to three lunations, and fell in different parts of the year. To reduce these, therefore, to the 
same period of the year, it is necessary to employ the data from the localities where the whole 
annual change was embraced. The results are plotted on the several diagrams: those from the 
Brazos to Southwest Pass, on the curve from Galveston ; those from the Southwest Pass to St. 
George’s, on the curve from Fort Morgan, and those from St. George’s to Cape Florida, on the 
curve from Key West, (Sketch No. 35.) There is, except in one case, a general comformity in 
the observed changes and in those deduced from the other comparisons—at least there are no 
greater contradictions than those presented by the observations from which the mean curves are 
drawn. From these plottings the correction necessary to reduce the results to the mean of the 
year are deduced, and the annexed table (No. 3) shows the diurnal interval, as deduced directly 
from the observations, and as corrected. It is satisfactory to see that the correction makes the 
results more conformable to law, increasing, therefore, the probability that the correction is 
rightly applied, and is approximately correct in magnitude. 
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The first column of the annexed table (No. 3) contains a number for reference; the second, the 
name of the tidal station; the third, fourth, and fifth, the latitude and longitude, the latter in 
degrees and in time; the sixth, the luni-tidal interval about the maximum of declination ; the 
seventh, the sum of this last-named number and the longitude in time; the eighth, the 
correction to reduce the observations to the same transit; the ninth, the correction for depth, 
carrying them by the law of depth to deep water; the tenth, the correction to reduce the 
observed luni-tidal interval at maximum to the corresponding mean of the year; and the eleventh, 
the corrected co-tidal hour. 

The table enables us satisfactorily to trace the diurnal wave from Cape Florida to the 
Tortugas, across by the deep water of the Gulf to Southwest Pass, at the entrance of the 
Mississippi, and from this line of deep water to the western coast of the peninsula of Florida, 
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by Egmont key, (Tampa,) Cedar keys, St. Mark’s and St. George’s, and in the bay between 
Southwest-Pass and St. George’s; by Cat island, Fort Morgan, Pensacola, and St. George’s. 
Again in the bight between Southwest Pass and the Rio Grande, to Isle Derniére, the Rio 
Grande, Calcasieu, and Aransas, up to Galveston. 

In obtaining the general direction of the co-tidal lines, I have followed the method of grouping 
used in my former papers, in the form given by Professor Lloyd. It is easy to obtain a general 
view of the movement of the diurnal wave in this way, but the selection of the groups required 
a tedious set of trials, and the discussion of many groups which appeared natural proved very 
unsatisfactory. The burden of the computation for this work has fallen upon Mr. John 
Downes. 

Table No. 4 shows the groups selected, with a letter attached for reference ; the names of the 
stations constituting the groups; the mean latitude and longitude and co-tidal hour of the group ; 
the values of the coefficients of each; the angle of the co-tidal Hine with the meridian ; the velocity 
of movement of the wave, and the same in miles per hour. 
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C | Key West, Egmont key, Cedar keys..---- 82 32 | 27 0/| 24 10 5. 251 1.695 | — 17 53 5. 518 10.9 
D| Cedar keys, St. Mark’s, St. George’s..---- 84 7 | 29 31} 25 45 1. 095 2.358 | — 65 5 2. 600 22.7 
E | St. George’s, Pensacola, Fort Morgan. - --- 86 49/30 1) 25 55 0. 055 2.645 | — 88 49 2. 645 22.7 
F | Cedar key, St. Mark’s, St. George’s, Pen- 
sacola, Fort Morgan, Cat island, South- 
Westibagn.e. 2 ee ok See ee ee 86 31 | 29 43 | 25 56 0. 048 0.911 | — 86 58 0. 910 66.0 
G | St. George’s, Pensacola, Fort Morgan, Cat 
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On the character of these groups, I would remark as follows : Groups A—Cape Florida, Indian ™ 
key, and Key West; and B, Indian key, Key West, and Tortugas—give a natural movement 
for that of the wave, though showing a more abrupt change than is probably real. The 
computed and observed co-tidal hours differ at the greatest but one minute and a quarter. The 
next group, C, gives a satisfactory idea of the movement of the wave passing round the > 
Tortugas and up along the coast of the peninsula, over the extensive flat which borders it. The 
next group, D—Cedar keys, St. Mark’s, and St. George’s—presents a perfect agreement between 
the computed and observed co-tidal hours, and a direction and velocity agreeing with what 
might have been supposed. The same is true for group H—St. George’s, Pensacola, and Fort 
Morgan. The more general group F, including the stations from Cedar keys to Southwest 
Pass, agrees in its indications with those given by the partial groups, as does also G, including — 
the stations from St. George’s to Southwest Pass, In passing westward and southward, the 
direction of the line changes rapidly, and no satisfactory adjustment by groups could be made. 
From Southwest Pass to Brazos Santiago, the smaller groups give decidedly anomalous results 
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for adjacent stations, pointing to the more general arrangement of the lines shown by group H, 
composed of Southwest Pass, Derniére Isle, Calcasieu, Galveston, Aransas, and Brazos Santiago, 
_ The agreement of the cotidal hours, as computed and observed, is less satisfactory in the 
larger groups than in the smaller ones, as might be expected. 

On the map No. 5, (Sketch No. 36,) a rough outline of the Gulf coast is traced, and the 
cotidal hours are marked near the stations. The mean cotidal line for each group, and the 
hour before and after the mean hour, are marked on the map, showing the direction and velocity 
of the diurnal wave as given by the groups. From a consideration of these and of their 
necessary connection, the cotidal lines are approximately drawn. 

The great cotidal line of the Gulf, as traced upon thé chart, is that of twenty-six hours. 
The cotidal lines of nineteen to twenty-three hours only appear on the coast of the Florida 
keys. The line of twenty-four hours is well marked near Egmont key, Tampa. The line of 
twenty-six hours is at the head of the bight between St. George’s and Cedar keys, and in that 
near Cat island. The line of twenty-seven hours appears only at the head of the bay formed 
by the coasts of Texas and Louisiana. 


SEMI-DIURNAL TIDES. 


The table (No. 5) of semi-diurnal tides, is in the same form as No. 3 for diurnal tides. It 
contains a number for reference, the name of the station, its latitude, the longitude in arc and 
in time, the establishment, the same in Greenwich time, the correction for transit and for depth, 
and the corrected cotidal hour. 
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In tracing the semi-diurnal wave, as it enters the Straits of Florida, we find, after a slight 
contradiction between Cape Florida and Indian Key, a general increase of the cotidal hour in 
the right direction to the 'lortugas. The semi-diurnal wave here gives a difference of time 
between Cape Florida and the Tortugas of but 1h. 24m., while the diurnal wave gave 4h. 15m. 
The lagging of the diurnal wave, which at Cape Florida was 1h. 44m., at Indian Key is 3h.22m., 
at Key West 4h. 31m., and at the Tortugas 4h. 23m. 

The semi-diurnal wave passes across the gulf to the Southwest Pass, as did the diurnal. The 
time of crossing by the semi-diurnal wave is, however, 1. 13m., while by the diurnal wave it 

33.08 
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was 1h.50m. The lagging of the diurnal wave behind the semi-diurnal, which at the Tortugas 
was 4h. 23m., at the Southwest Pass is 42. 49m. The mean computed depth of the portion of 
the gulf traversed by the wave from the semi-diurnal wave is 1,666 fathoms, and from the 
diurnal 666 fathoms, for the mean result of the two 1,000 fathoms. The actual depth has not 
been ascertained, but probably does not exceed 1,000 fathoms. 

From this line of deep water the semi-diurnal wave reaches the stations on the western coast 
of the Florida peninsula in their order from south to north and west. The movement west of 
St. George’s appears to be in the order of Pensacola, Fort Morgan, and Cat island, while, for 
the diurnal wave, it was Cat island, Fort Morgan, and Pensacola, At Southwest Pass there is 
a sudden increase of establishment, as if another semi-diurnal wave brought the tide there ; the 
mean establishment of the six stations west of Southwest Pass is 20h. 15m., while that of the 
six east of it is 17h. 3lm., a difference of about three hours. This table, with the remarks 
already made in regard to the appearance of two high waters in the curves for Isle Derniére and 
Calcasieu, indicate a system of interferences yet to be unravelled. As was the case with the 
diurnal wave, the stations at Isle Derniére and Calcasieu furnish cotidal hours nearly like those 
of Brazos Santiago and Aransas, and Galveston is later than either. 

Upon the whole, then, there is a general resemblance in the motion of the two waves, as 
assigned by observation, with some considerable discrepancies. The annexed table, No. 6, 
shows the difference between the establishments for diurnal and semi-diurnal waves at the several 
stations. 


TABLE 6. 


Comparison of establishments of diurnal and semi-diurnal tides in the Gulf of Mexico, 
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When we come to follow these results into the discussion of the groups, they are far from 
satisfactory. Perhaps this was to have been expected from the circumstances before stated ; the 
groups were nevertheless elaborately examined, though without much fruit. 

The table of groups (‘Table VII) is arranged as for the diurnal tides, containing, as before, a 
number for reference, the names of the stations, and their latitude and longitude, the values of 
the co-efficients of each, the angle made by the cotidal line with the meridian, the movement of 


the wave perpendicular to the cotidal line, expressed by the number of minutes employed in 
traversing a mile, and the number of miles per hour. 
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Groups A and B, composed of Cape Florida, Indian Key, and Key West, and of Indian Key, 
Key West, and Tortugas, especially the first, give plausible results, and the computed establish- 
ments vary but 1.5m., at the greatest, from the observed. I have not been able to form any 
satisfactory connection between these groups and those on the western coast of the peninsula. 
The next group which gives a tolerable result is Egmont Key, Cedar Keys, and St. Mark’s. 
In this the direction of the cotidal line, the velocity and the establishment, are satisfactory. 

The establishment of St. George’s station is irregular, and is very probably erroneous. The 
semi-diurnal wave is composed of two very small ones, and it has been necessary to reconcile 
the discrepancies which they presented, sometimes one being the governing tide and sometimes 
the other. 

Group D, composed of Fort Morgan, Cat Island, and Southwest Pass, is the next which 
gives a good result. 

EH, composed of Isle Derniére, Calcasieu, and Bolivar Point, and F of all the stations from 
8. W. Pass to Brazos Santiago, except Aransas, give good results as to direction and velocity. 
The computed establishment, as in the case of the diurnal wave, present considerable discrep- 
ancies from the observed. The least difference is 8.5m., and the greatest 67m. 

These groups are marked upon the chart (No. 6, Sketch No. 36,) and the cotidal hour next 
before and after the mean cotidal hour of the groups. An approximation to the cotidal lines 
from these data is also shown upon the chart. The corrected cotidal hours of the several 
stations are marked upon the chart. 9 

In comparing the two sets of cotidal lines for the diurnal and semi-diurnal waves, we find a 
general resemblance in the great bay between the western coast of Florida and the eastern 
coast of Louisiana, the lines of 24, 25, and 26 of the diurnal tide, on the eastern side of the 
bay, corresponding generally with 16, 17, and 18 of the semi-diurnal tide, and 25 and 26 hours 
of the diurnal tide on the western side of the bay, corresponding generally to 16 and 17 of the 
semi-diurnal. On the southern coast of Florida, by the keys, on the contrary, the lines of 19, 
20, 21, 22, and 23 hours, succeed each other rapidly between Cape Florida and the Tortugas, 
in the diurnal series, while 13 and 14 hours only occur along the same shores in the semi- 
diurnal tide. On the contrary, in the bay between Louisiana and Texas, or west of South- 
west Pass, the lines of 25, 26, and 27 hours only occur at considerable distances in the diurnal 


260 REPORT OF THE SUPERINTENDENT OF 


system, while 16, 17, 18, 19, 20, and 21 occur in the same space between Southwest Pass and 


the Brazos Santiago, in the semi-diurnal tide. 
I shall continue to collect observations bearing upon the facts discussed in this paper, and to 


have them worked up, so as to amend the imperfections of the approximate results now 


presented. There are simultaneous observations at some of the stations, which were formerly 
examined with but little satisfaction as to the conclusions ; these will now be resumed, and may 
throw additional light upon the results at some of the doubtful stations. The interference 
problems will be taken up when more extended data give better hopes of a satisfactory solution 


of them. 


APPENDIX No. 36, 
Description of the Type-Curves of Tides in the Gulf of Mexico.—(See Sketch No. 38.) 


On the diagram the rise and fall of the tide at the several localities is represented in the usual 
way by a curve, the ordinates of which represent the heights of the tide and the abscisse the 
times. The heights are marked at the side of the diagrams and the hours at the top. The 
periods selected for representing the law of rise and fall is that when the diurnal tide is the 
greatest, or at the moon’s maximum of declination, and that when the diurnal tide vanishes or 
when the moon crosses the equator. The curves selected as types of those representing the law 
of rise and fall at these periods are chosen for their regularity as unaffected by wind or other 
causes producing irregular flow or ebb. The types are selected in reference to the diurnal tides 
because it is the great feature of the eulf tide. The curves of observation are represented in 
full lines on sketch No. 38, the single divisions of the scale of ordinates being two-tenths of a foot, 
and of the scale of abeaiealal hours. These curves are decomposed by the method introduced 
by Mr. Pourtales into diurnal and semi-diurnal curves, the dotted line representing the semi- 
diurnal, the broken line the diurnal curve. The diagrams are arranged in their order of suc- 
cession, or of the stations from east to west. 

At Cape Florida the diurnal curve is very flat, and consequently the tides Shine the semi- 
diurnal type, very little disturbed as it comes in nes the Atlantic. 

At Indian Key, Key West, and the Tortugas, a very regular increase of the diurnal tide is 
shown in the order named; the semi-diurnal tide, on the contrary, decreases. This combination 
produces an increased daily inequality, so that at the Tortugas, at the moon’s greatest declina- 
tion, one of the semi-diurnal low waters almost entirely disappears, combining with the pre- 
ceding high water in producing the appearance of a stand of two or three hours, after which 
the tide continues rising. This appearance only prevails for one or two days near the moon’s 
maximum declination. 

On the western coast of the poaiaale of Florida, at. Egmont Key, (Tampa bay,) the type is 
nearly the same as at the Tortugas, but with an increased rise and fall. At the Cedar Keys, 
and St. Marks, the tides resemble those of Key West, the semi-diurnal tide being distinct, but 
the diurnal tide producing a large diurnal inequality. The rise and fall increases considerably 
as we go north. 

Between St. Mark’s and St. George’s Island a great change occurs in the character of the 
tides, the rise and fall becoming small and the diurnal tide being the prevailing one. The 
semi-diurnal tide is only perceived for three or four days at the time of the moon’s crossing the 
equator. During the rest of the lunation they only affect the prevailing diurnal tides by 
making them appear to stand at nearly the same height at high water for from six to nine 
hours. At low water the stand is very short. There is sometimes the appearance of an inter- 
ference of waves in the decomposed semi-diurnal waves. 


: 
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At Pensacola, Fla., Fort Morgan, (entrance to Mobile bay,) Cat Island, and Southwest Pass 
of the Mississippi, the semi-diurnal tide is so small as scarcely to disturb the diurnal curve. It 
can only be perceived by its producing small irregular double tides for two or three days at the 
time of the moon’s crossing the equator. Scarcely any trace of them can be seen when this 
epoch coincides with the quadratures. 

To the west of the mouth of the Mississippi the semi-diurnal tides increase again. At Jsle 
Derniere, La., the double tides are quite distinct, though sometimes irregular, for two or three 
days near the time of the moon’s zero of declination. During the remainder of the lunation 
the diurnal tides prevail, but modified by the semi-diurnal so as to have a stand of from six to 
ten hours at high water. The semi-diurnal tides indicate a more marked case of interference 
than at St. George’s Island, there being four high and four low waters in twenty-four hours. 
At Calcasieu entrance the semi-diurnal type is plainly marked during the whole lunation. The 
diurnal inequality is, however, so large, and the rise and fall so small, that to ordinary observa- 
tion only one high water would make itself apparent in a day, but remaining at a stand or 
falling very slowly for about ten hours. 

At Galveston the tides are of the same type as at Calcasieu, but the relation of the diurnal to 
the semi-diurnal tide is such that the latter would only be seen plainly for five or six days near 
the time of the moon’s zero declination. During the remainder of the lunation there would be 
the appearance of but one high water in twenty-four hours, with a regular rise from low to high 
water, followed by a fall for a short distance, then a stand of several hours, and then a regular 
fall to the next low water. Sometimes the water falls very slowly for nine or ten hours and 
then increases its rate of fall to a more rapid one. 

At Aransas Pass and Brazos Santiago the semi-diurnal tide becomes again very small, pro- 
ducing double day tides only for two or three days at moon’s zero declination, and even then 
with frequent irregularities. The remainder of the time the diurnal type prevails, but with a 
long stand at high water, sometimes fluctuating, or a very slow fall lasting nine or ten hours. 


- There is no stand of any consequence at low water. 


- APPENDIX No. 37. 


Report of Sub-Assistant H. Mitchell on the progress of the discussion of the interference tides of 
Nantucket and Martha’s Vineyard Sound, 


Smr: The interference tides of section 1, which were so carefully observed during the years 
1854 and 1855, have since been the subject of many months’ labor in the office. I submit the 
following as a brief sketch of the progress we have made: 

It will be recollected that the region about Nantucket and Martha’s Vineyard ‘‘is the dividing 
space between the cotidal hours of xm and xv,’’ and that in this locality the combination of two 
apparently distinct tide waves is observed. This combination presents the most singular 
forms, giving at times four high tides in one day near the junction of Nantucket and Martha’s 
Vineyard Sounds, and distorting the tide wave generally, not only in these sounds, but also as 
observed on the open seacoast of Nantucket and Martha’s Vineyard Islands and in Muskeget 
channel. 

The great disturbance of the ocean level thus produced gives rise to those remarkable currents, 
so peculiar to this neighborhood and often so disastrous to commerce. 

The many relations which these phenomena bear to the physical geography of this region, as 
well as the practical importance of a complete knowledge of them to the immediate wants of 
navigation, have led us into a study of their most minute details. 


° bi 
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The observations were taken at seventeen different stations, and continued till nearly all the 
movements of the two tide waves were detected. 

The usual reduction and plotting of these accumulated observations followed the completion 
of the field work. 

At the two extremes of our field of labor the waves presented the usual approximations to the 
curve of sines. As we followed them, we noticed the gradual influence of each upon the other, 
until at intermediate points, carefully determined, all symmetry is lost, and our observations 
exhibit a compound double-headed wave. 

In computing the changes and epochs of these tides we have treated them as distinct waves 
meeting at sea, 

From our simultaneous observations at extreme points, we have computed compound waves, 
and compared them with those observed at intermediate points. No difficulty was found in thus 
approximating to the interference forms in a general manner, still our results were not entirely 
satisfactory. We reversed the process, and taking from the observed compound wave one of 
the extreme waves compared the residual with the other extreme wave. By the introduction of 
constants this proved a very successful trial, and a still closer approximation to the facts was 
obtained. Encouraged by this, we subjected the whole series to this process, which led us also 
to discern the causes of error, resulting from the former method. 

It appears that after these two tide waves pass each other they undergo a rapid decrease in 
magnitude, causing them to become nearly extinct after proceeding twenty or thirty miles, and 
that other disturbing causes make their appearance in certain localities, which seem to depend 
upon the tidal currents, and led us to conclude that, though these currents are among the effects . 
of the interfering waves, they react, and themselves become causes of subordinate irregularities 
in the rise and fall. 

The examination of currents, thus suggested, developed interesting facts. It was ascertained, 
in a general manner, that throughout the field of our operation the currents are governed by 
impulses which act nearly simultaneously at all points. By comparing the heights and epochs © 
of the two tide waves it is found that on the restoration of the sea level between them slack 
current occurs all along the line of interference.* It would appear, therefore, that these currents 
must be regarded as interchanges of water between two wave systems; and although these, 
like other tidal currents, flow in opposite directions during alternate periods of about six 
hours, they can in nowise be distinguished as ebb and flood. It is ascertained, from the lines 
of levellings connecting the tidal stations, that the mean level is identical for the two wave 
systems, that is, the tide waves throughout this region rise and fall above and below a common 
plane. The transition points of the establishments (that is, the localities where the cotidal hours 
xu and xv are both found) do not occupy parallel positions in the sounds and the open sea. In 
the sounds the transition is rapid, and takes place in the narrow strait at West Chop, while a 
more gradual operation of the same character is observed a short distance to the eastward of 
Weweeder, south shore of Nantucket. In Muskeget channel occurs another transition of a 
secondary character, involving more complicated relations. It will be seen, from these consid- 
erations, that there exists at certain stages of the tides a large difference of level between the 
sound and the open sea to the southward. This causes a rush of water through Muskeget 
channel ; and it is to this state of things that the harbor of Edgartown owes its depth of water, 
its northern and southern openings connecting the sound with the ocean. 

I call your attention to the fact that about the same relation is preserved between the surfaces 
of the water at Brant Point and Weweeder, as between Cape Poge and Wasque; and that 
all the advantages which the harbor of Edgartown possesses over that of Nantucket would 
seem to be due to the existence of a southern opening in the former case. 

It was observed at the outset of our study that the two principal transition points undergo 


* A future study of the most careful kind will have to determine whether along this line the periods of maximum veloci- 
ties of the currents are similarly dependent upon the greatest disturbance of the sea leyel between these waves. 
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simultaneous changes of position, advancing eastward for a period, then retracing their steps, 
passing to the westward. As such a phenomenon could not occur if the two waves always held 
the same relative magnitude and rate of travel, we were induced to compare the two waves 
through all their inequalities. Our results were as follows: though the mean rise and fall of 
the western wave is less, the half-monthly changes in magnitude are much greater with this 
than with the eastern wave; moreover, the forms of these curves of half-monthly inequality 
differ throughout. All the other inequalities differ also in a degree. Thus occurs the alternate 
predominance of the two waves at their meeting points. 

The western, or XII" wave, as observed at the extremity of our field, (Block island,) is 
similar in every respect to the general tide wave observed along the coast between this point 
and Georgia. Its half-monthly inequality in heights is almost identical with that observed at 
Old Point Comfort, Virginia; even the individual waves compare well at these two places. 
The eastern or XV" wave, at the other extremity of our field, (Monomoy,) is far from being 
similar to the tides of the coast to the northward; its individual tides differ from those of Boston, 
and its larger irregularities would seem not even to be multiples of those observed at that 
place. 

Diurnal and semi-diurnal elements.—The tides of each of our stations were taken up sepa- 
rately, and resolved into their diurnal and semi-diurnal elements. The semi-diurnal waves 
exhibit two heads at the locality of the greatest interference, (Falmouth,) one of their meeting 
points. It is evident that these semi-diurnal waves have not a sine form, since no combination 
of sine curves can result in a curve with a double head. 

The changes in the diurnal wave are followed with difficulty ; these waves are very small and 
irregular ; they do not originally hold the same relative character that has been noticed among 
the semi-diurnal waves of the two tides; nor do they travel at the same speed or submit to the 
same changes. The mutual interferences among these waves, though producing sensible effects, 
cannot be traced with that clearness and certainty found in the semi-diurnal element. 

Yours respectfully, 


H. MITCHELL. 
Professor A. D. Bacuz, 


Superintendent Coast Survey. 


APPENDIX No. 38. 


Observations to determine the cause of the increase of Sandy Hook, made by the Coast Survey, for 
the Commissioners on Harbor Encroachments of New York,—by Professor A. D. Bache, Super- 


intendent United States Coast Survey. 
(ABSTRACT —.) 


It is known as one of the developments by the Coast Survey that the peninsula of Sandy 
Hook is gradually increasing, growing to the northward into the main ship channel. A spot 
north of the Hook, where there was 40 feet of water when Captain Gedney made his survey, in 
less than ten years was nearly bare at low water. The importance of determining the cause of 
this increase, as leading to the means of controlling it, cannot be over-estimated. The Com- 
missioners on Harbor Encroachments of New York had early attended to this matter, and 
requested that the necessary observations for its investigation should be made. These were 
executed under my immediate direction by Sub-Assistant Henry Mitchell, with all desirable 
zeal and ability. 

Various causes had been assigned for this growth, by the action of the waves and the winds, 
sometimes on the outer side and sometimes on the inner side of the Hook. The effect of the 
opening and closing of Shrewsbury inlet had also been insisted upon. 
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To examine these and other probable causes, laborious observations of tides and currents have 
been made in the vicinity at numerous stations. Careful measurements of the low water line 
have also been made in connection with these observations, and with others of the force and direc~ 
tion of the wind. Objects easily distinguished from the sand, and of various specific gravities and 
shapes, have been deposited near the shore of the Hook, to determine the power and direction of 
the current in the transportation of matter. It is easy to see how laborious all of these observa- 
tions are, and that some of them are even attended with considerable danger ; hence the credit 
to be given to Mr. Mitchell may be measured. The results of these observations have not yet 
been worked out in all their detail, but the conclusions from them are perfectly safe, and are of 
the highest importance. It turns out that this growth of the Hook is not an accidental phe- 
nomenon, but goes on regularly and according to determinable laws. The amount of increase 
depends upon variable causes ; but the general fact is that it increases year by year, and the 
cause of this is a remarkable northwardly current, the amount and duration of which these 
observations assign along both shores of the Hook, the outer one extending across the whole 
breadth of false Hook channel, with varying velocity, and the one inside of the Hook extending 
nearly one-third of the distance across Sandy Hook bay. These currents run to the north 
during both the ebb and flood tides, with varying rates, and result from those tides directly and 
indirectly. The inner current is the one by which the flood and ebb tides draw, by the lateral 
communication of motion, the water from Sandy Hook bay, and the outer is similarly related to 
these tides as they pass False Hook channel. The velocities and direction which have been 
found prove this conclusively. 

An important observation for navigation results from this, for more than seven hours out of 
twelve there is a northwardly current running through False Hook channel, which assists 
vessels entering New York harbor on the ebb tide, and is to be avoided in passing out with the 
ebb. This northwardly current runs on the inside for eleven hours out of the twelve. 

It is the conflict of these two northwardly currents outside and inside, and the deposit of the 
materials which they carry to the point of the Hook, which causes its growth. 

Within a century it has increased a mile and a quarter, and at about the rate of one-sixteenth 
of a mile a year, on the average, for the last twelve years. Flynn’s knoll on the north side of 
the main ship channel does not give way as the point of the Hook advances. The importance 
of watching this movement cannot therefore be over stated. 

The mode of controlling the growth is obvious from the result obtained. The observations 
are still continued to obtain the necessary numerical result. 





APPENDIX No. 39. 


Report of Sub-Assistant H. Mitchell on the investigation of the tides and tidal currents of New — 


York harbor and its dependencies, and at Sandy Hook. 


New York, November 22, 1856. 

Str: In developing the system of operation which you have instituted for the investigation of 
tides and currents, I have endeavored to carry out your instructions, reporting each step as I 
advanced, and filling in the details as they became necessary. 

Limited by your project to no single hypothesis, but required to collect all the facts, we have 
escaped, I am confident, any misapplication of time or means, and are rewarded for our labors 
by most encouraging results. In obedience to your wishes, I now proceed to make a brief reca- 
pitulation of the season’s work. 

Our operations have been confined to New York harbor and vicinity, and the following are 
the special localities to which our attention has been directed: vicinity of Sandy Hook, the Kills, 
Newark bay, and docks of New York and Brooklyn. 

Vicinity of Sandy Hook.—The design of our work in this locality being to discover the nature 
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of the causes producing the changes of Sandy Hook, we were required to undertake the closest 
observation of all the natural agencies at work. Our attention was called not only to the more 
regular action of tides, currents, and the ordinary wash of the sea, but also to the effects fol- 
lowing violent storms and other extraordinary. phenomena. 

Our first care was to establish a permanent tidal station and assign it to two persons, whose 
duties were to record the times and heights of the tide, with the usual meteorological notes ; 
also to make periodical surveys of the shore-line of the Hook, and watch the changes of the beach. 

Preliminary to a systematic study of the currents, we now proceeded to examine and catalogue 
the drift matter accumulated upon the shores. By instituting inquiries in the neighborhood, 
many articles in this catalogue could be traced to wrecks that had occurred on various parts of 
the coast. We were thus furnished with some hints as to the probable origin and history of 
deposits with which the Hook is building itself out. Following up these hints, we tested our 
conclusions by depositing in the sea articles of various specific gravities, and watching for their 
appearance upon the shores. I will cite here the most striking case in this connection: Near 
the end of Sandy Hook we found many small household articles, and even human bones, which 
were ascertained to have drifted: thither from the emigrant ship New Era, wrecked at Long 
Branch two years ago. In order to ascertain whether the same causes were still in operation, 
we chose a period of quiet weather, and made deposits of sinking bodies, at points along the 
coast, a short distance from shore. The materials pursued the same path as that taken by the 
wreck-matter of the New Era, driving on to the same part of the beach after many days. 

The regular current observations, commencing along the shores of the Hook, were extended 
over the neighboring channels and shoals, across Sandy Hook bay, and to a distance of twelve 
miles down the New Jersey coast. It was our usual plan to occupy these stations simultaneously. 
One of these being situated in the main channel, was occupied repeatedly as a point of reference, 
with which we compared the results of the other two. In this way we determined the relative 
directions and velocities of the currents at different points with considerable accuracy. The 
observations were taken at short intervals through thirteen or fifteen hours, and the exact times 
of slack water recorded. 

By simultaneous observations we followed the tide wave in its progress along the shore of the 
Hook and into Shrewsbury river. 

The curious distortions which it undergoes in this short journey have eer exhibited in 
diagrams and laid before you. We have here a striking instance of the effect of local causes 
upon the form of the tide wave. 

The effects of the ordinary wash of the sea, the fivitntied of sand bars and ridges, with their 
accompanying slues; the orderly arrangement of the green sand strata, revealing the former 
history of the Hook, with many other points of interest, were not Aine to pass unnoticed. 

_ Newark bay and the Kills.—On closing our work at Sandy Hook, we received instructions to 
commence a series of observations with a view to ascertain the progress of the tide, and its 
accompanying currents through the Kills, and into Newark bay. 

Pursuing these inquiries, we occupied sixteen tidal and above twelve current stations. Our 
plan of operation was this: an observer on shore noted the time and height of the tide, while 
a person in his boat, anchored in the stream, recorded the velocity and direction of the current. 
Several sets of stations were thus simultaneously occupied each day. 

The tide of Newark bay is a reunion of two unequal portions of the original tide wave, which 
have propagated themselves—the one through Arthur Kill, the other through Kill Van Kull. 
To follow the experiences of these waves it was found necessary to commence our series at Sandy 
Hook, then dividing, to occupy, in concert, positions suitably arranged along the two avenues 
which they pursue. 

Among these narrow channels and shallow basins the tide wave undergoes constant changes, 
both in rate of travel and in magnitude. In this way the sea level is greatly disturbed, and 
strong currents are called into action. Again: the currents, thus engendered, encounter, in their 
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turn, similar disturbances, causing modifications of direction and velocity. In order to discover 
the relation of results from one station to another, we must depend mostly upon the epochs; 
we were compelled, therefore, to occupy the different points simultaneously, and to continue our 
observations through several changes of the tide. 

The points in Newark bay, where the flood currents of the two Kills combine, and the ebb 
currents separate, were determined with considerable accuracy. 

The currents of the Blind Channel, or Guzzle, were compared with those of other stations in 
Newark bay. 

In the Passaic river, the tides and currents were observed as high up as Newark. 

Our office-work keeping pace in some degree with our field operations, we were able to ascer- 
tain each day the progress we were making towards the solution of the questions proposed. 
We provided in this way against any fruitless expenditure of labor. 

Docks of New York and Brooklyn.—We have made observations on drifts and currents about 
such docks and wharves as you have directed; and although most of these are special cases, we 
have, I trust, obtained some information which may have a general bearing upon the subject of 
dock construction. The section of the river or channel in the neighborhood of the dock under 
examination has usually been included in our field of work. I will enumerate the principal 
localities in which observations under this head have been made: Atlantic dock and Buttermilk 
channel, vicinities of Pierrepoint’s dock, &c. * * % * * 

Very respectfully, yours, H. MITCHELL. 

A. D. Bacug, LL. D., 

Superintendent U. S. Coast Survey. 


APPENDIX No. 40, 


Report of G, Wiirdemann on tidal observations made at stations between New York city and Albany, 
on Hudson river. ) 


Trvott, N. Y., November 1, 1856. 


Str: In conformity with your instructions of September 8, directing the execution of the 
season’s work on the Hudson river, I have the honor to submit the following report on the 
observations of tides at eight different points above New York city, viz: at Greenbush ferry, 
(opposite to Albany,) Castleton, Stuyvesant, Tivoli, Poughkeepsie, West Point, Verplank’s 
Point, and Dobb’s ferry. At Greenbush ferry, a self-registering tide-gauge was used, and at 
all the other stations fixed rods graduated to feet and tenths. They were either secured to 
wharves or fastened to posts, worked into the ground. 

At Castleton, observations commenced on August 30. 


At Stuyvesant 66 ee ais 
At Tivoli r % suas ly’ 
At Poughkeepsie ‘‘ Hf 4° In eee 
At West Point ¥ bf tf 9. 
At Verplank’s point ‘ af 6 28. 
At Dobb’s ferry 9: F PS Ane, 


Observations were taken every five minutes at high and low water, commencing as near as 
possible one hour before, and ending thirty or forty minutes after the tide had changed—hourly 
observations being made during the intervals. 

The freshet of the 20th of August washed away the tide-staff at Stuyvesant, and obliged us to 
take up the self-registering tide-gauge at Greenbush. The first was replaced on the 25th and 
the latter on the 26th, and the clock started on the 27th of August, after which time it continued 
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to work well. This did not interfere with the work at other stations where the tide ebbed and 
flowed regularly during the. freshet. 

An unusually high tide occurred on the 30th of September, at the stations below Stuyvesant. I 
left Albany on the 29th of September, Castleton and Stuyvesant on the 30th, without perceiving 
anything unusual in the rise of the tide, and noted a depression in the high water at Tivoli the 
same evening, as compared with the morning tide. Continuing to visit the stations below, I 
returned to Albany on the 6th of October, and was surprised to learn of the oécurrence of a 
freshet, which had not raised the water below Stuyvesant. 

During a freshet on the Ist and 2d of October, the wharf and tide-gauge at Castleton were 
submerged. At Stuyvesant three high waters were not taken from the same cause, whilst at 
Greenbush the water rose over the roof of the house which covers the gauge. 

Bench-marks are established at all the stations, and care has been used to make these perma- 
nent by inserting copper bolts into stone structures near every tidal statlon, including that at 
Greenbush. This, together with the copying of the original records, sketching of bench-marks, 
&c., has occupied my time since the close of the work. 

Very respectfully, your obedient servant, 
GUSTAVUS WURDEMANN. 

Prof. A. D. Bacug, 

Superintendent U. S. Coast Survey. 


APPENDIX No. 41. 


Report to the Superintendent by Assistant L. F'. Pourtales, in charge of the field and office-work, 
relating to tedal observations. — 


Coast Survey Orrice, October 1, 1856. 

Sm: I have the honor to submit herewith the annual report of the work done under your 
immediate direction by the tidal party in my charge. It is divided, as heretofore, into the two 
heads of field-work and office-work. 

Frevo-worx.—The permanent stations at Boston, New York, Old Point Comfort, and Charles- 
ton, on the Atlantic coast, and San Diego, San Francisco, and Astoria, on the Pacific coast, 
have been kept up. The Boston observer, Mr. Isaac Williams, has continued to give an un- 
broken series of observations as heretofore. At New York, the tide-gauge had suffered so many 
interruptions in former winters by being frozen up, that you directed an auxiliary station to be 
established at the Atlantic Ferry wharf, in Brooklyn, nearly opposite the old station on 
Governor’s island. The great quantities of ice accumulated in the harbor during the past severe 
winter, showed this step to have been quite necessary, for the self-registering gauge was frozen 
up for a long time, and some of the structures bélonging to it were carried away. The observa- 
tions at Brooklyn even, made on a staff and a box-gauge, were always difficult, and sometimes 
impracticable. The same observer, Mr. J. B. Brooks, has now charge of the two stations. 

At Old Point Comfort, several stoppages of the self-registering tide-gauge were caused by ice, 
and once by the gauge being injured by a vessel striking against the wharf; otherwise, the series 
is pretty satisfactory. The Charleston station, after having been kept up with very little success 
at Castle Pinckney, was finally transferred to the wharf of the new ¢ustom-house; since then it 
has worked quite satisfactorily. 

On the Western Coast, the three permanent stations have continued to give very good results. 
In addition to the usual meteorological observations made three times a day, they have also been 
taken hourly every Monday for nearly two years. 

Of temporary stations, several were occupied in and about Vineyard Sound, by Sub-Assistant 
H. Mitchell’s party, in 1854, but were received too late to be mentioned in last year’s report. 
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The same was the case with a fine serfes of tidal and meteorological observations offered by the 
governor of Russian America, and the more valuable for being simultaneous with those made— 
at several points of the coast by the party under the orders of Lieut. W. P. Trowbridge. Ob- 

servations are now in progress at several points on the Hudson river, under the charge of Mr. 
» G. Wiirdemann.* The stations were established, and the observers stationed and instructed by __ 
Lieut. Trowbridge. The observations made by Lieut. Trenchard, in St. John’s river, in 1854, 
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having presented some striking peculiarities, they were repeated this year by Mr. Wiirdemann. 4 
. . . . . . . . 
The discussion is not quite finished, but seems to show that the results will be the same as Lieut. ; 
Trenchard’s. . ; 
The annexed table gives a list of the stations from which observations were received atthe 
office during the year ending this day. . , 
List of tidal observations received during the year ending September 30, 1856. ‘ 
Ce 
} a B Time of occupation. S 
q Name of station. Name of observer. Puanie a g £, 3 Remarks. ; 
= oA a3 From— To— = 7 
a a Pa 
=a = c. 
I} Boston dry dock.-..- I. Williams-..-- Staft ...| Perm’nt | Oct. 1, 1855 | Sept. 30, 1856 |365 ; 
Hyannis, Mass......- Fred. Buxton .-.| Box....) Temp’y.| Aug. 8, 1855 | Oct. 9,1855 | 62 ~¢ 
Falmouth, Mass... -- Geo. W. Coffin .-|.-do.-.-|.-do_...| Aug. 17,1855] Aug. 31,1855 | 24 
Menemsha, Mass. -.-..- Ve Swain-2-- eee Ose os Seo eee sae dOseacen Oct. 18,1855} 72 
Block island. Re 1... .hG. Wurdemann..|2c00. o- loe00.-eateeano= WOe samme Oct. 10,1855] 64 
ia Montank POmt, aN.) Vel =a= CO. sete Box....|--do.--.| Oct. 27,1855 | Nov. 28,1855 | 32 
Governor’s island,N.Y| W. Head..-...-- S. R.-..| Perm’nt| Oct. 1,1855 | Sept. 30,1856 |365) Much interrupted 
by ice. PS 
Brooklyn, N. Y.-..-- J. B. Brooks. ..-- Box.---| Temp’y.| Dec. 28,1855 | Sept. 11, 1856 |277 
Sandy Hook, N. Y---| J. McHenry-----|-- do....|--do....| April 3,1856| May  6,1856) 33 ( 
IIL | Old Point Comfort, Va} M. C. King -...- §. R..--| Perm’nt | Oct. 1, 1855 | Sept. 30,1856 |365) Some interruptions 
by ice. 
Tappahannock, Va..-| W. A. Muse..-.- --do....|Temp’y./ May 26,1856 |.....- doscaeae 99 
Hort OarrolL eM dl. soaieoe ae ee eee --do...-|--do....| July  8,1856| Sept. 10, 1856 |356 
V | Castle Pinckney, S: C.| J. T. Bee -.....- 8. R...-|--do....| July 16,1855) Dec. 10,1856 |147 F 
Charleston, 8. C.---- W. R. Herron..-|--do-.--| Perm’nt| Feb. 1,1856|July 1, 1856 |151| Establ’d to replace 
preceding station; 
Besutorty S.C seasee W. H. Hughes --| Staff ...| Temp’y-| April 19,1855 | May 18,1855] 29) - ; 
Stono river, 5. C....- Re Blatiy o£ ese --do..--|--do_...| March 19,1855 | May 11,1855 | 53) 
Port Royal, S:.C..-.- F. Mulligan_..-- --do...-|..do....| May 21,1855/| June 4,1855| 33 
Jekyl island, Ga.---- Lieut. Trenchard.| Box ....|..do....| Feb. 27,1856 | May 2,1856| 65 
VI | Fort Clinch, Fla_.-.-- F. A. Rebarer ...| S. R..--'.-do-..-| Feb. 20,1856] Sept 30, 1856 |223 
Batton island, Fla.---| G. Wurdemann.-| Box...-.|.-do.-..| May 13,1856] June 17,1856} 35 
Fort George island, Fla|-...do.........- =~ 200Us 2<|220O..c st May rele LebGHE Fe ae dosteu 44 
Din Ohn sere tase.) ne d0seck eae e 5-d0s..2\2-d0 5533) May p13, 1866) 3505 dO soneas 45 
Dames’s Point, Fla .~.| H. Balsan-.....- Box ...-/--do....| March 20,1856 | April 5,1856| 16 
Hopkins*, Flaz.2..2. S.i Be Jennings: 25h dost a idose- sa. aees doz. Sopot woe dossfi4e 16] |. St. John’sti 
Taylor’s Mill, Fla_...| G. Wingate_..-- 1 | iad BET PRA be Dns te et Goce. 16 oe 
Daniel’s Mill, Fla....| C. Keyser_-_....- SAO en le Olsens lead oe dole ee Rea co eye 16 ; 
X | San Diego, Cal-...--- A. Cassidy -...-- 8. R-.--| Perm’nt| July 31,1855} Aug, . 1, 1856 |367 
Cuyler’s harbor, Cal_.| C. J. W. Russell.|...---..]-. 2... Nov. 9,1855| Nov. 23,1855 | 14 
South Farallon, Cal..| N. N. Wines. _..- 8. R-.--| Temp’y-| May 21,1855 | Oct. 10, 1855 |142 
Fort Point, Cal....-- H. E. Uhrlandt.-|..do...-| Perm’nt| July 31,1855} Aug. 1, 1856 |367 
XI| Astoria, Oregon_...-- JeAVAYNO\. ce PACS (oe Se lee Pegaso am he Sep es 865 July 30,1856 |365 
Cape Flattery ---..-- Lieut. Trowbridge|_.do-..-.| Temp’y.| June 4, 1855 | Sept. 12, 1855 /100 
Port Townsend --...- Ji RK Bergan. ..,2\2.do..2)..06,.2. SDDGn ee soe feweaee do-s2ee2 101 
Steilacoom, W. T..-.-| D. J. Gleeson.-.-|..do....|..do..-.| July 21,1855) Oct. 24,1855} 95 
Nootka Sound.......| C. J. W. Russell_| Staff ...|..do....| June 28,1855 | Sept. 11,1855 | 75 
Sitka, Russ. Amer--.-| Osinin & Perkoff-|..-u-<..[5_.2---- June 65,1855 Sept. 4,1855 | 91) Kindly furnished by 
: the Russian gov’r. 




















Orrice-workK.—In the office the ordinary reductions of the observations, as they come from the 
field, have been made as soon after their receipt as possible, so as to be able to point out defects 
to the observer, and to be ready to meet the demand for tide-tables or other data from the office. 
This work was chiefly executed by Messrs. Blanchard, Evans, and Bassett. 


* Appendix No. 40. 
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_ The long and laborious discussion of the Boston tides by Mr. Avery was brought to a close. 
Tables for prediction of tides were prepared by him from the constants obtained, and have given 
very satisfactory results when tested. This subject has been fully explained by you, in a paper 
read before the American Association for the Advancement of Science, in Albany. 

By your direction a whole year’s observations at San Francisco were plotted on a convenient 
scale and decomposed into the diurnal and semi-diurnal tides by the graphical method. Then the 
luni-tidal intervals were formed and compared with Airy’s formula. This whole matter is now 
in your hands for discussion. Messrs. Downes & Fendall were employed on it—the former in 
the computations, and the latter in the graphical part and some of the computations. 

The simultaneous observations made under Lieutenant Trowbridge’s direction on the Western 
Coast were also decomposed by Mr. Fendall, and the results tabulated. They are also now in 
your hands for investigation of the comparative rate of progress: of the diurnal and semi-diurnal 
tide waves. 

During the preparation by you of a paper on the co-tidal lines of the Gulf of Mexico, it was 
found necessary to make a large number of new decompositions of the curves of observations at 
the different stations. They were made principally by Mr. Fendall, (who also prepared the 
diagrams to illustrate the papers,) and some of them also by Mr. 8. Walker and Professor 
Pendleton. The computations of the groups selected by you were made by Mr. Downes. 

The Boston and San Diego observations have been grouped for daily inequality by Lubbock’s 
method, and compared with his formula, by Mr. Kincheloe. The results are yet under © 
discussion. 

The above are the main points of the work done, but, in addition to it, numerous smaller 
computations were made which could not well be detailed here. 

Respectfully submitted, 
. L. F. POURTALES, 
Assistant U. 8S. Coast Survey, in charge of Tidal Division, 
Prof. A. D. Bacuz, LL. D., | 
Superintendent U. S. Coast Survey. 


APPENDIX No. 42. 


Report of Lieutenant W. P. Trowbridge, U. 8. Engineers, assistant in the Coast Survey, on the 
method pursued in conducting tidal observations on the Western Coast of the United States. 


Wasutnaton, D. C., June 22, 1856. 


Sm: I have the honor to submit the flowing recapitulation of the results of my operations 
on the Pacific coast during the last three years as chief of the tidal party of that coast. 

Systematic observations on the tides of the Pacific along the coast of California, Oregon and 
Washington Territories, were commenced in April, 1853, under instructions received from you 
at Washington in March of that year, by which I was assigned to the duty of conducting the 
observations contemplated. 

The observations were continued three years according to the plan first proposed ; and the 
results having been regularly transmitted to the office, accompanied by detailed reports from 
time to time on the progress of the work, it only remains for me to make a few remarks on the 
general character of the results. 

By your instructions, above referred to, the investigation of the tidal phenomena was made 
the special object of my expedition to the Western Coast, and, accordingly, the organization 
of my party and all my operations were planned with sole reference to one object, viz: 
obtaining reliable data for the determination of the laws of the tides. Meteorological 
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observations formed a necessary part of the scheme proposed, and magnetic experiments were © 
also required when they could be made without interfering with the main object of the work. — 

The extent of coast embraced in the scheme of observations was ten to twelve hundred miles— — 
from San Diego on the south to the western extremity of Vancouver’s island on the north—the — 


whole of which is remarkably destitute of harbors or anchorages. San Francisco is the only 
harbor above San Diego which can be entered safely at all seasons. There are numerous points 


along the coast where vessels can lie during the summer months; but in these cases, with few — 


exceptions, they are exposed to heavy swells which break in a heavy surf upon the shores. 
Settlements are necessarily few and isolated, and inaccessible by land. 
These circumstances rendered the execution of any definite plan with regard to the selection 


of stations very difficult. Some points at which it was desirable to make observations were — 


absolutely inaccessible on account of the mountainous character of the coast, which prevented 
any approach either by land or sea; at others, the heavy surf which constantly breaks along 
the shore prevented the erection of any structures for establishing the.gauges. It was therefore 
found necessary to take advantage of such points as offered success, and to select the season 
most advantageous under the circumstances. 

A list of the stations occupied, with a sketch of the coast showing the location of the different 
gauges, is given in my last report, together with statistics of the observations. Of seventeen 
stations occupied, all except three or four were selected for determining the tide wave of the 
coast, uninfluenced to any great degree by harbor obstructions. 

Three self-registering gauges were first established near the southern, middle, and northern 
parts of the coast, which have been constantly running since the summer of 1853. At the 
other stations the observations were usually continued during a period of two or three lunations. 
I directed personally in the erection of all the gauges except three or four, which were entrusted 
to my assistant ; but as it was not possible for me to remain near them, I took special pains to 
select faithful and reliable observers, and to furnish them with everything necessary to the 
uninterrupted progress of the work. During the whcle period, no observations were rejected or 
lost on account of inattention or neglect, though temporary interruptions sometimes occurred, 
occasioned by storms or other unavoidable causes. 

The construction of piers on which to place the gauges proved the greatest difficulty, as well 
as the most expensive part of the work. As the self-registering machines were regulated by 
pendulums, it was necessary to make a perfectly solid basis for their support, and the difficulty 
of doing this in a heavy surf, with a small force, was very great; and the uncertainty attending 
the stability of such structures was often extremely perplexing. 

The resuits, however, are better than I could reasonably expéct ;’ for the time observations, 
chronometers were used, which were always regulated and set to the local time of the place. 

It is not necessary for me to enter into more detailed explanations, as I can more safely refer 


to the notes and records which accompanied the observations, and which were intended to — 


furnish all necessary facts connected with them. 
Very respectfully, your obedient servant, 
W. P. TROWBRIDGE, 


U.S. Engineers, Assistant U. S. Coast Survey. 
Prof. A. D. Bacuz, 


Superintendent U. S. Coast Survey, Washington, D. C. 


£ 
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APPENDIX No. 43. 


On the effect of winds in varying the level of the water in Albemarle Sound, by L. F. Pourtales, 
assistant in the Coast Survey.—(Sketch No. 16.) 


During the progress of the hydrographic survey of Albemarle sound, numerous observations 
were made of the height of the water and the force and direction of the wind, in order to 
obtain the mean level of the surface, to be used as a plane of reference for the reduction of the 
soundings. 

But before giving the results of the investigation made to determine the effects of the wind 
on the height of the water, it will be useful to say a few words about the shape and general 
character of Albemarle sound, as far as they have a bearing on the subject. 

The greatest length of the sound, from the mouth of Roanoke river to Shellbank Point and 
Collington’s island, is about fifty-six miles; its breadth goes increasing from west to east, 
beginning with three or four miles, and reaching about fourteen at its widest part, opposite the 
mouth of the Pasquotank. The greatest depth is only twenty-four feet, and the average about 
twenty. It is pretty uniform, the western end of the sound being, however, somewhat deeper 
than the eastern. The direction of the greatest axis of the sound is about W. by S. 

All the rivers falling into the sound on its northern shore run in a southeast direction—a 
characteristic feature of the water-courses descending from the eastern slope of the Alleghanies— 
and they all form shallow, elongated bays, as nearly all the rivers of this section of country do, 
and as may be seen exemplified in the tributaries of Chesapeake bay. Another peculiarity of 
the mouth of the rivers emptying on the north side of Albemarle sound is to have a long point 
of land or a shoal stretching out from the western side towards the east, directly across the 
mouth. The southern shore of the sound is broken by two rivers only, one of them the Alli- 
gator river, forming a considerable bay, running due north, and opening directly opposite the 
mouth of the Pasquotank. 

The observations under discussion were—lIst, one year’s observations in 1847 and ’48, at the 
Pasquotank light-boat, when the height of the water and the direction and force of the wind 
were recorded daily at midnight, and at every hour from 4 o’clock a. m. to 8 o’clock p. m. 

2d. Similar observations made at Caroon’s Point, from May 5 to November 19, 1848. 

3d. Observations made in Edenton bay, from May 17 to June 13, 1849. 

An examination of the observations soon showed that no fluctuation due to a lunar tide exists 
in Albemarle sound, as might have been anticipated, considering the distance and smallness of 
the communication between the body of water and the ocean. 

The heights of the water, as recorded on the tide-staff, were then grouped according to the wind 
blowing at the time of observation. The observations made during the rise of the surface were 
kept separate from those made during the fall. ‘The means were then taken, and the following 
tables formed, which are also represented on the accompanying diagrams.—(Sketch No. 16.) 

















Pasquotank light-boat. Caroon® Point. | Edenton bay. 
Direction of ; ~ _ 
ne Height above | No. of ob- | Heightabove| No. of ob- | Height above | No. of ob- 
mean. servations. mean. servations. mean. servations. 
| | | | ——_ 
Feet. Feet. Feet. 
N. — 0.19 806 — 0.11 431 — 0.12 35 
N.E. — 0.17 1306 — 0.04 715 — 0.03 58 
E. — 0.10 907 — 0.10 312 | 0. 08 76 
8.E. 0.13 843 — 0.01 264 — 0.02 22 
8. 0. 18 1001 0. 15 252 — 0.03 37 
S.W. 0. 16 1478 0.17 563 0. 02 35 
Vis 0. 15 1028 0. 21 312 | 0. 05 16 
N.W. — 0.17 1017 — 0.07 437 | — 0.04 18 


} 
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Thus it will be seen that, at the Pasquotank light-boat, the north wind depresses the water 
most, whilst the south wind gives it its greatest elevation. 8. E.,8.W., and W. winds have 
nearly the same effect as the south wind. This accords very well with the position of the light- 
boat. The south wind has the full sweep of the Alligator river in its greatest length, and of 
Albemarle sound in its greatest breadth. The 8. EH. and 8.W. winds have likewise a large 
extent of water to act on. The west wind does not blow so favorably for this particular station 
at a first glance, but it must necessarily have a powerful effect on the body of Albemarle 
sound, which must be felt at the Pasquotank light-boat. The other winds all blow off shore, 
and must necessarily depress the water. : 

At Caroon’s Point the effects of the wind appear quite anomalous—off-shore winds elevating 
the surface, whilst the north wind, which has all the waters of Currituck sound to act upon, 
produces the greatest depression. We must look for an explanation in the probable effect of the 
winds on the waters of Pamplico sound, the motions of which must make themselves felt at 
Caroon’s Point, through Croatan sound. Thus, the north wind acts on Pamplico sound with 
great force, and produces a depression in its northern part, sufficient to draw off more water 
from Caroon’s Point than Currituck sound is able to supply. The south wind would naturally 
have the opposite effect. Hast and west winds, however, acting on Albemarle sound in its 
greatest dimension, and on Pamplico sound in its least, the effects felt at Caroon’s Point ought 
to be those pertaining to Albemarle sound, as the observations indicate. . 

The observations in Edenton bay extend over too short a period to give very reliable results. 
They indicate, however, the greatest elevation of the water as due to the east wind, as must be 
the case. 

Observations are wanting to show the effects of rain or drought, which ought to be well 
marked, as the drainage of a large extent of country finds its way into these waters. 


APPENDIX No. 44. 


Notes on the winds of the coast of the United States on the Gulf of Mexico—by A, D. Bache, 
Superintendent United States Coast Survey.—(Sketch No. 317.) 


The observations were made in connection with those of the tides, at the Coast Survey stations 
at Key West, Fla., Fort Morgan, Ala., and Galveston, Texas, and included the direction of 
the wind and its force by estimate. The description of the means of observation, of the scale 
used in estimating its force from 0 to 10, and of the mode of obtaining from the observations 
the quantity of wind blowing from different directions, given to the American Association 
for the Advancement of Science at the Charleston meeting, and published in its proceedings, — 
apply to the present observations and results. The comparative diagrams are plotted on — 


a compass rose, the quantity of wind from each direction for the month being laid off from é 


the small circle described about the centrgof the rose, upon a scale upon which fifteen hundred 
miles correspond to one inch. There is one diagram for each month, and the average of the 
year is represented on a scale of 18,000 miles to the inch. 

The results at the different stations are shown in different kinds of lines, and the fdistances 
representing the quantity of air moving from the several points are, for greater distinctness, 
laid off from a small circle described about the centre of the compass rose as a centre, The 
observations at Key West were made by Mr. Goss, at Fort Morgan by Mr. Wiirdemann, and at 
Galveston by Mr. Muhr. The diagrams were made by Sub-Assistant Fairfield. 

The dates of observations were from June, 1851, to June, 1852, for Key West; from June, 
1847, to June, 1849, for Fort Morgan; and from July, 1851, to July, 1852, for Galveston. 

The tables from which these diagrams were made are appended to this paper, and if the 





THE UNITED STATES COAST SURVEY. 273 


detailed results should be required by any meteorologist engaged in special investigations, it 
will afford me pleasure to furnish them, with the consent of the Treasury Department, from the 
Coast Survey archives. 

The same defect appears in these observations which I pointed out in those presented at the 
Charleston meeting, namely, that the observers tend to refer the winds to the cardinal and 
ordinal points mainly. The comparison of the automatic register by Osler’s wind gauge, which 
I made formerly from the Girard College observations, showed conclusively that this was the 
true explanation of this apparent deficiency of winds from the intermediate rhumbs.* 

A second diagram is constructed for more easy examination of the relative quantities of the 
several winds from month to month at these places. The ordinates are proportional to the 
quantity and the abscissa to the time in months from the beginning of the diagram. The 
headings sufficiently explain the other details. 

The accuracy of the estimate of each observer may be tested if we suppose the total quantity 
of wind at each place to be nearly the same by the diagram for the whole year. The areas 
which represent the total quantity of wind in all the directions are so nearly equal as to indicate 
that the estimates did not differ very widely. The estimate of the force of a particular wind at 
Fort Morgan would appear to be the greatest, next that of Key West, and last that of Gal- 
veston. This must be borne in mind in comparing the eens indicated for the same months 
at the different places. 

The following remarks in reference to these results present themselves, but the generaliza- 
tions lose much of their point when expressed in words. The diagrams enable the eye to seize 
them with ease and certainty. It is quite probable that some of these may not be exact for every 
year, though indicated in the result before us. The results have a direct bearing on navigation, 
and an incidental one on the progress of the surveying operations themselves. Commerce in 
this sea, closed to the westward and swept by the trade winds, must be especially indebted to 
steam power; the summer sea breeze along part of the coast points this out as the track for 
sailing vessels making to the eastward, at least along part of the coast. The current of the 
Gulf stream is an essential aid to the navigator of the Florida pass, constantly impeded by the 
prevalence of easterly winds. 

The mixed character of the winds at Fort Morgan and Galveston, as distinguished from those 
at Key West, is instructive, when considered in reference to their positions in relation to land 
and water. The geographical position of these places are appropriate to the investigation of 
the winds of the Gulf. Key West, in latitude 24° 33’ N. and longitude 81° 48’ W., being near 
the eastern entrance. Fort Morgan, latitude 30° 13’ N. and longitude 88° 00’ W., near the 
middle of the Northern Coast of the Gulf, and Galveston, latitude 29° 18’ N. and longitude 94° 
46! W., on the Western Coast, not quite one degree north of Key West, and but half a degree 
further west of Fort Morgan than that position is of Key West. 

The winds observed in connection with the tides at intermediate points between these, and 
extending the observations to the Rio Grande, will be discussed in turn. 

Following the diagrams I propose, first, to trace the prevailing winds in the year; second, 
those in the several months and seasons and at the different places; third, the changes in 
quantity with the season; fourth, the varieties in direction from one season to another of winds 
from nearly the same intter: 

1. Winds from some northern quarter prevail from September until February, both inclusive, 
and southwardly winds from March to August, inclusive. Winds from the eastward prevail 
throughout the year, except at Fort Morgan in May, June, July, and August, when the sea 
breeze is from the southwest. In the whole year the winds from the same quarter north and 


® The observations for Galveston are especially deficient in that respect, the observer having referred his observations to 
but eight points of the compass. In the diagram it was found preferable to bring the curve to zero at the intermediate 
points, instead of connecting the observed points, which would have increased the area disproportionally. 
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south balance each other nearly, while the eastwardly wind greatly predominates over the 
westwardly. 

2. As remarked in my former paper, the months may be classed, according to the prevailing 
winds, into the following classes: The winter, consisting of December and January; the spring, 
of March and April; the summer of May, June, and July; of preparation for change August; 
the autumn of September, October, and November. 

The winter and summer types are extremely distinct. At Key West, in December and January, 
northeast and north are the prevailing winds; at Fort Morgan, north, east-southeast and east ; 
at Galveston, north and northwest, then east-northeast and southeast. I suppose the general 
course of the northeast trade wind to be disturbed by local action at Fort Morgan and Galves- 
ton, the local position of greatest warmth being the Gulf. 

The summer type, May, June, and July, gives southeast as the prevailing wind at Key West ; 
the southeast, south, and southwest (sea breeze) at Fort Morgan ; the south, southeast, and east 
at Galveston, blowing towards the land. 

August resembles July, with the appearance of winds which prevail in the autumn. 

In September, October, and November, at Key West, east-northeast prevail; at Fort Morgan, 
north, northeast, east ; and at Galveston, north, northeast, east, and northwest. 

In March and April, the spring period, southeast, south-southeast, and east winds prevail at 
Key West; north, south-southeast, and east-southeast at Fort Morgan; and north, southeast, 
and south at Galveston. 

February resembles January with a preparation for the spring period, and like August, it is 
characterized at Fort Morgan and Galveston by a general diminution in the quantity of wind. 

January presents the full winter type of the winds on the Gulf, and June and July the full 
summer type. The changes are quite gradual and tolerably regular from one extreme to the 
other. ; 

3. The following deductions are made from these observations in regard to the least and 
greatest quantities of wind in the principal directions in different portions of the year. 

The north wind is a minimum at the three places in July, and a maximum in January. It 
is a very remarkable feature at all three places in January. The northwest almost dies out at 
all three from May to September, first gaining strength at Galveston, in October, and reaching 
its maximum in all the places in December. Its quantity at Key West and Fort Morgan is 
small when at the maximum. 

The northers and northwesters both appear in force in April, at Galveston. There is very 
little west wind at either place, but more at Fort Morgan than either of the others, and chiefly 
during the months of June and July. 

Southwest wind is of rare occurrence except at Fort Morgan, where it constitutes the sea 
breeze of summer, and reaches its maximum in June and July, suddenly diminishing in 
September. 

There is but little south wind at Key West; at Fort Morgan it increases in amount in the 
spring and isthe greatest in June. It is decidedly a marked feature as one of the prevailing 
spring winds at Galveston, reaching its maximum in May and becoming quite small in August, 
re-appearing in the winter, and rapidly increasing in March. 

The northeast wind is a minimum at the three places in July and August; is largest in 
quantity in September, October, November, and December, at Key West; in September and 
October at Fort Morgan; and in September, December, and January at Galveston. The sud- 


den increase of this wind in September, after its small quantity in August, is remarkable at all | 


three places. 
The winds intermediate between northeast and southeast occur during the changes from 
northeast to southeast, and it would be of little value to refer to the greatest and least quantities. 
The southeast wind is a minimum in December and January at Key West; in January and 
February at Fort Morgan; in December and January at Galveston. It is a maximum at Key 
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West in July, but being replaced during the summer to a great extent by the sea breeze (S,W.) 
at Fort Morgan, makes its maximum in November, and at Galveston in May, doubtless from 
the disturbing effect of the land; it is again large in July. This is the sea breeze of Key West 
and, as well as the south wind, that of Galveston. ; 

4, The movement of the prevailing wind at Key West, where. the disturbing causes of the 
land are the least, is very instructive. 

The prevailing wind in April, May, June, and July is the southeast, hauling to the eastward 
in August, and becoming east-southeast. In September and October it passes further north to 
east-northeast, and in November and December becomes northeast; in J anuary it reaches north ; 
returning southward in February, it is north-northeast, in March east, and reaches the southeast 
in April. The local action is thus seen to prevail for the greater part of the year over the 
general. or the whole year the southeast wind exceeds any other from an eastwardly point. 

The eastwardly wind at Fort Morgan reaches no further south than east-southeast, in the 
spring and summer. In September the prevailing wind is northeast passing to east-northeast 
in October, and back to east-southeast in the winter and spring. The general tendency for the 
year is then east-southeast, 

The changes at Galveston resemble those at Key West, the general absence of east-northeast 
and east-southeast winds being due to defects in the observations. 

5. Of the winds in the three localities it may be said that the southeast is the characteristic 
between Key West and the others; the southwest between Fort Morgan and the others; and 
the northwest between Galveston and the other places. 

The south wind is another peculiar feature of Galveston, shared in a corresponding degree 
during one month only by Fort Morgan. In the prevalence of trade winds during certain 
months Fort Morgan and Galveston are alike. 

The characteristic forms of the surface, representing the whole quantity of wind each month 
at Key West, is very marked. It is shared by Galveston fully only in July and August. 

From May onward to September, inclusive, there appears to be little danger of northers, yet 
the month of June shows a considerable amount of this wind, 

The velocity of the wind represented in the diagram for May, at Galveston, corresponds to 
11.7 miles per hour, which is nearly the velocity for the average of the whole year. 


Table of quantity and direction of wind at Key West, Florida, 1851-’52. 












































































































































Months. N. |N.N.E.| WE. |ENE.| E | ESE.) S.E. | 9.8.E.| 8. |8.9.W./S.W.|W.8.W.| W. |W.N.W.IN.W.| N.N.W. 

/ Steed eet sie sited Babel, 

A 59 52 53 266 913) 1086) 2303) 1105) 338 75| 110 109} 20 29} 56 31 
1 5 43 184 103| 1483 2017); 3230 479) 125 4 6 Livwks lL. 1 aie 60 
August ......- 262 96) 221 642) 2398) 3263, 2034 988} 416 19} 24) - 1} 70 204) 192 135 
September ---- 169 93 766, 1996) 1486) 538 590 209| 227 191| 461) 173} 81 132} 89 128 
So. 213 826, 2004; 3179) 1248 623 361 163} 364 0; 26 13} 95 26) 145 44 
November -..- 916} 1443) 2283) 1391; 1193 596) * 665 115] 173 49| 36 21) 104 164) 78 249 
December -..-| .1271 886} 2452; 2220 523) 344 191 207| 117 134; 12 13, 65 92| 270 406 
January -.:...| 2465 1365) 1650; 1043 177 135 133 15} 53 114 141 6; 49 257 402) 683 
February -.... 1156} 1165, 1024 472 573 384 791 303; 59 108} 71 20; 15 21; 92; 3830 
March ..-_.... 321 483 719 488) 1505) 1369) 1569 927| 344 90| 57 137| 264 591} 356, 189 
i), |) 484 372 158 Al 349 414 832 608 586) 366, 235 234) 238) 1138) 826; 346 
a... 190 179; 1206 462 852) 1732) 1826 160; 31 13 1 0 0 0 93} 113 
Whole year -..| 7306) 7006) 12720| 12307) 12699) 12707) 14550) 5284/1936 11881181 728) 997 is Pe 2590 
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Tabie of quantity and direction of wind at Fort Morgan, Alabama. Mean of two years, 1847-8-9. — 


































































































Months. N. N.N.E.| N.E, | E.N.E..| E. | E.S.E./ S.E. | 3.8.E.} 8S. S.8.W.| S.W. |W.S.W.| W. |W.N.W.|N.W.| N.N.W. 
JUNG 2. eS ee 725 134; 492} 400) 785) 1095) 840) 243)1505 310) 2242 653) 702 170} 192). 219 
Uv eA eCre 516 73) 222 112)1091 257; 445) 5781049 502) 2475) 960) 828 77| 325 175 
August ~.----- 986; 248 328) 679) 390) 770) 539 530| 736 321; 1577) 1034) 615) 408) 372 105 
September -..-} 2725) 1103) 2757) 1720) 852 994, 497 209| 444 212) 378) 381) 298 125| 257}, 228 
October. —- << | 2467} 1580) 2155) 2128) 732) 760) 273) 232) 5662 497 630} 281) 419 220; 195! 203 
November ----} 3141 952} 871) 1392) 377 787, 1114 621) 158 34, 172 151) 259 65; 600) 566 
December ----.- 1720| 718 680 699/1350| 1527) 700, 538) 323 184; . 195}. 278} 321 547; 679; 504 
January ...--- 2482 683 563; 898) 964) 1170) 565 503) 212 132; 211 144) 157 40} 101; 409 
February -----| 1870} 814) 820) 721) 430) 699) 326 605) 353 199; 206) 434) 452 66) 54, 720 
Marches >= 23 1907) 1282 877, 477, 954, 1566) 791; 1504) 923 1130, 745) 417) 376 89} 234, 188 
ADT eae oe oe < 2086 564, 616, 307) 651) 2457) 725) 446) 747) 559) 933) 1096) 430 107; 51; 466 
Mays. 202 i7are 1815) 359 358, 454) 460) 2127) 590) 598 820 1042 1933} 1180) 382 123) 268} 243 
Whole year_.--| 22449) 8510) 10739) 9987/9036) 14209, 7405) 6607 7832, 5122) 11797| 6731/5239} 2037/3328) 4026 

' | 











Table of quantity and direction of wind at Galveston, Texas, 1851-52. 
































































































































| | 
Months. N. |N.N.E.|N.E.|ENE.| E. | ESE.) SE. /8.8.E.| 8. |8.8.w.| S.w. wate! W. |W.N.W.| N.W. | N.N.W. 
| 
JULY ee pee =o 9} 3} 26 319 359 992; 1831 811 261 428) 358 16 2 16 30 0 
August ----- 81) 0| 32 60 266 191 739 902 538 405 101 0} 21 0 13 1 
September -- 473 103) 943 574 1639 191; 417 92 180) 65) 121, 10} 85 13, 10 g 
October --~-- 1530 51) 632 8 462 0; 899 0 401 86) 242 13; 92 17, 668 58 
November -.| 2485 128| 574 0 165 0 745 125 664 114; 108 28| 511 104 2388 65 
December ---| 2098 01169 223; 1612 39 475) 20 189 32) 195) 0} 300 69}. 2172 0 
January ----| 2764 599 1252 233, = 10 0, 464 206|- 332! 1) 478 24) 461 225) 2136! 17 
February --- 631 0) 771 0 657 12; 997 2038 613; 216) 535) 0} 106 128 744 0 
March cess 1727 0 104 325, 962 14| 2297 160} 1678 5/1320, 82) 227 0 641 612 
ADT ia ene 1894 119) 535 0 830 115) 2052 319) 1726 24) 661 190} 360 98; 2186 520 
Mayrot- 22s 325 17; 23 0; 883 430) 2851 0} 4047 167} 277 0} 192 0 132 232 
JUNG .- sees 1610) 1 307 89} 2315 156 644 32| 1366) 301) 348 0} 132 4 388 0 
Whole year_-| 15527; 11216368) 1831) 10660; 2240; 13911) 2870) 11995 1974/4744 363)\2489 674, 11508. 1514 








APPENDIX No. 45. 
Notes on the effect of the wind upon the height of water in Cat Island harbor, Mississippi, by Geo. 


W. Dean, Assistant United States Coast Survey, under the immediate direction of Exe 7. oe 


Bache, Superintendent.—(Sketch No. 39.) 


Winps.—The direction and force of the wind and the height of the water were observed 
hourly. The observations at Cat island were made under the direction of Lieut. Comg. O. P. 
Patterson, U.S. N., by Mr. Gustavus Wiirdemann, assisted by Mr. R. T. Bassett. The mode 
of observing was as follows : 

A circle was marked on a piece of timber fixed firmly in the ground, and divided similar to 
the mariner’s compass, into points and half points. In the centre of the circle was placed a 
small pole with a flag. 

The observer in making the observations had only to notice the direction in which the flag 
was blown, and referring to the stationary compass, noted the direction of the wind. 


ee 


phen 
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The force of the wind was noted, according to the judgment of the observer, by a scale of num- 
bers from 1 to 10, as in the following table: 





Calm. 

Light air. 
Light breeze. 
Moderate breeze. 
Fresh breeze. 
Strong breeze, 
Fresh gale. 
Strong gale. 
Whole gale. : 
Storm. 
Hurricane. 


SODNAATKWNHeH SO 


_ 





The numbers expressing force were changed to velocities by Smeaton’s table, which is as 
follows : 








Numbers. | Velocity of the wind | Pressure, in pounds, 
per hour in miles. on a square foot. 
1 1 - 005 
2 4 . 079 
3 13 . 861 
4 23 2. 632 
5 32 5. 068 
6 40 7.873 
7 50 12. 300 
8 60 17.715 
9 80 31. 490 
10 100 49. 200 














Having determined the velocity of the winds for every hour the wind blew from the same 
direction each month, the swm of these velocities has been considered as the quantity of air 
coming from that direction during each month. The quantity of air from each direction being 
determined for every month in the year, diagrams (Nos. 1 to 12, Sketch No. 39) were next 
made for the purpose of conveying more clearly an idea (already expressed by numbers) of the 
quantity of air coming from each direction. These monthly results, combined according to the 
seasons, form a second series, (diagrams 13 to 16.) December, January, and February being 
grouped as the winter period, March and April as the spring period, May, June, and July as 
the summer, August as the period of change from summer to autumn, and September, October, 
and November as the autumn period. Finally, the means of the whole year are combined in 
diagram No. 17. From these diagrams we derive the following : 

1. The prevailing winds are easterly. 

2. The relative duration of easterly winds compared to the westerly winds is 2 to 1; and the 
average force having been determined to be the same, it follows that the quantity of air coming 
from the eastward is 2 to 1 compared to the quantity from the westward. 

3. During Detember, January, and February, northeast, east, and southeast winds prevail 
with an excess of southeast in March and April, and of northeast (trade winds) in September, 
October, and November. During May, June, and July, southeast, south, and southwest winds 
prevail, with an excess of southwest, (sea breezes.) In August, northeast, east, southeast, and 
southwest winds prevail. 

4. Winds from northeast, round by east and south to southwest, tend to raise the water in 
Cat Island harbor; and those from southwest, round by west and north to northeast, tend to 
depress it. 
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Effect of the wind to raise and depress the water.—In the discussion of the tidal observations 
at this station, it was advisable to ascertain, as nearly as possible, the exact influence of the 
winds upon the elevation and depression of the tides. 

To ascertain the effect of the wind upon the tides the following method was pursued: The 
thirty-two points of the compass were combined so as to form but eight, (N., N. E., E., &.) 
Each reading of the tide-gauge, from January 1 to August 1, was written in its appeeprinte 
column, t.e., each reading of the gauge, when the wind was north, was written in the column 
denoted north; each reading of the gauge, when the wind was northeast, was written in the 
column denoted northeast, and so on for each point. 

The number expressing the force of the wind was also written in its appropriate column. 
The mean of all the readings of the gauge, when the wind was north, has been considered as 

ethe mean height of the sea with the wind in that direction. The mean of all the readings of 
the gauge, when the wind was northeast, has been considered as the mean height of the sea 
with the wind northeast. In the same manner, the mean height of the sea has been determined 
when the wind was east, southeast, &c. The mean of the several heights thus determined has 
been considered as the mean sea level ; the difference between i¢ and each separate height, before 
determined, is the elevation or depression of the sea, caused by the winds in the several different 
directions. 3 

The mean height of the water at each hour in the day, during every month, was next deter- 
mined by the following method. The reading of the tide gauge at each particular hour, on 
every day of the month, is written on the same horizontal line, and the mean on each horizontal 
line is considered the average height of the tide on every day of that month corresponding to 
the hour found in the column on the left. 

The sums of the forces of the wind for each hour in the day, for every month, and for each 
direction, was next determined. The sums of the forces thus found were multiplied by the 
number expressing the effect produced upon the tides by the wind in that particular direction. 
The sums of the products of the force thus found, of the winds that elevate the tides, are con- 
sidered as the acting force upon the tides in one direction, and the sums of the products of the 
forces of the winds which depress the tides, are considered as the acting force in the opposite 
direction. This difference between these forces is the total force of the wind having a tendency 
to elevate or depress the tides, as the case may be. The effect produced will be directly propor- 
tional to the acting force. 6 

If the tides produced by the sun and moon are averaged out by the process already described, 5 
the residual effect of the winds would thus be shown, and the effect being directly proportional e 
to the impulsive force, it follows that the curve representing the height of the water at each | 
hour will resemble the curve representing the impulsive force of the winds at the corresponding 
time. 

The following is the mean result of hourly observations at this station, from January 1 to 
August 1, 1848, and shows the elevation and depression of the water in Cat Island harbor when 


the wind is in different directions and the average force being the same, supposing the force to the ; 
wind to be the same on the average for all the directions.—(See diagram No. 18, Skech No. 39.) 
Foot. : 
N. wind depresses the water........ os pun bie feeei Ve Sit ate 0.24 
N, He Dow eisierecs Odi: OE eA Dest Bet! aia Bh 0.07 
f pone 2 ay CLEVES ES isto cs, sue bes teeped (aban GarIv CLES Vow 0.24 
SO Dorset Jaz es os QOis Ai sse. Lies specs wet lee, Maaaet teen back ake 0.31 
SSO s. shates GO ese icet veya se ccea tea Ye dC A Taae ER aLS 6 0.18 
SOW? Doe: HOTIFERSER, 7s... \siatartartelivedsdpeuetebuwes veces 0.05 
Wee. LO. 2 ee Bl tiecm oe sp asessssha sek a cig cies See Sa nee 0.12 
NEW! Dey tariesss AD etecess SAA Pe HAE i i) ost giire OlL9 


N.S Doon, Se QO OR TARR aad. 0.24 
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APPENDIX No. 46. 


Copy of card taken from a current botile thrown over from the United States surveying steamer 
Walker, south of Mississippi delta. 





UNITED STATES COAST SURVEY. 
A. D. Bacun, Superintendent. 





UNITED STATES SURVEYING STEAMER WALKER, 
April 6, 1854. 
LCL Nene cela hare a me 26° 50’ N. 
EOS UIST UG CRA 88° 45’ W. 


The finder of this bottle will please enclose this paper to Professor 
A. D. Bache, Superintendent United States Coast Survey, Washing- 
ton city, D. C., informing him of the time and place where found. 

| B. F. SANDS, 
Lieutenant Commanding. 








Picked up February 1, 1856, on Loggerhead key, Florida reef, by the party of Sub-Assistant 
C. T. Iardella. 


Copy of a card contained in a current bottle thrown over near Sandy Hook, from the United States 
Coast Survey steamer Gallatin, Lieut. Comg. M. Woodhull, and picked up near the Bahamas. 


CONSULATE OF THE UNITED STATES OF AMERICA, 
- Turk’s Island, December 2, 1856. 


Sir: I have the honor to enclose you a current messenger picked up on the North Caicos, and 
- sent to a gentleman at this place, who very politely handed it to me, immediately on its recep- 
tion, for transmission to the Coast Survey Office as requested. 
I have the honor to be, sir, your very obedient servant, 
JAMES WINTER, 
United States Consul. 
Prof. A. D. Bacus, 
U. S. Coast Survey Office, Washington, D. C. 


[No. 45.] Unitep States Coast SuRvEY, 
October 30, 1854, 8h. 50m. A. M. 


This is intended to test the currents on the coast, and the finder of this bottle will confer a 
great benefit to commerce and navigation if he will enclose this paper in an envelope, and direct 
it to Professor A. D. Bache, Superintendent Coast Survey, Washington, D. C. 

Also by filling up the blank below, stating the locality, name of the shore, the day and month 
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of finding it, and such other particulars as will aid in showing the part of the coast, and the 
time this bottle was found. 

Where thrown overboard—United States schooner oneal latitude, 40° 23’ N., longitude, 
72° 53! W. 


Where picked up......<...ses+s...seoerwsetvealeenberere North Caicos. 

mica) Name Of Heachivs -.eypccesteantanienae  eseneaeat Bottlenose creek. 

Near what placc..........scckode todtisids hedualebotde Latitude 21° 58’ N., longitude 71° 55’ W. 
Tniwhat month 3 oc ctais.sccvstes tes toceieamep neater ets November. 

AJSLOW AL RR cnckan easy ee cass ivssvee» Angas Reema Thursday. 

Date BOtl Sear ir te s.vy dss eecdacsssc02snts strane sean eens November 20, 1856. 


In advance receive the thanks of the United States Coast Survey for your obliging attention to 
the above request. 
Respectfully, 
MAXWELL WOODHULL, 
Lieutenant Commanding, United States Navy. 


APPENDIX No. 47. 


Statement of the Superintendent to the Commissioners on Harbor Encroachments, and resolution 
adopted by the board relative to the completion of the re-survey and maps of New York harbor 
and dependencies. 


Orrice or ComMMIssIoNERS oN HaRpor ENCROACHMENTS, 
New York, May 26, 1856. 


Str: The following operations are submitted as necessary to complete the work undertaken — 


by the Coast Survey for the Commissioners last season, under the law and resolutions of the 
Commissioners and authority of the President. 

1. The completion of the survey of the harbor and adjacent lands, according to the map 
herewith submitted. 

The work of last season, and that necessary to complete the Commissioners’ map, are shown 
in characteristic colors on the map. 

2. Maps, on the scale of fifty feet to the inch, showing the water grants and the wharves and 
slips of New York, King’s and Richmond counties. 

3. Connected iil these, the marking of the exterior and bulkhead lines on the maps and on 
the ground, and their connection with the stations of the Coast Survey to insure permanence. 

4. The marking on a map, of the original shore-line, and comparative map of the city of 
New York at different periods. 

5. The continuance of the observations at Sandy Hook to develop causes of the increase of its 
northern point into the main ship-channel. 

The survey noted in (1) will include the completion of the hydrography of the harbor and 


approaches of Harlem river, Hell Gate, and the sound to Throg’s neck, within the limits of the ~ 


Commissioners’ map approved last year. 

6. The survey of the Hudson will be continued, the Overslaugh will be particularly examined, 
and the results be reported to the Bbautsatoiicen. The progress of the tidal wave up the river 
will also be examined. 3 . 
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Should the completion of this work be directed, the parties will be assigned as they become 
available, and every effort will be made to peaipleie the field-work before next winter. 
Very respectfully, yours, 
A. D. BACHE, 
Superintendent United States Coast Survey. 
Hon. G. W. PATTERSON, 
President Comber iat once on Harbor Encroachments, New York. 


Orrice Harpor CoMMISSsIoNERs, 
New York, May 26, 1856. 
At a meeting of the Harbor Commissioners, held this day, the following pBOL AOL was 
adopted : 
Resolved, That the plan for the completion of the survey of the harbor, submitted by Pro- 
fessor Bache this day, is hereby approved. 
JAMES BOWEN, 


Secretary pro tem. 


APPENDIX No. 48. 


Report of Mr. A. Boschke, on the progress made in special topography in connection with maps of 
New York harbor, eiidart hating by the Coast Survey for ag Commissioners on Harbor Encroach- 
ments. 


OFFIcE OF THE NEw York Haxrpor CoMMIssIoNERs, 
New York, October 10, 1856. 

Dear Sir: In obedience to your instructions, I proceeded to New York in May, to begin, in 
connection with the maps for the Commissioners on Harbor Encroachments, the revision of the 
detailed survey of the shores of that city and of Brooklyn and its vicinity. 

A careful study of the ground, with reference to the difficulties to be overcome, showed that 
in organizing the parties and laying out their work so as to provide for the requisite 
verifications and admit of interruptions likely to occur in its progress, the lines on which the 
survey was to depend should be traced on the ground permanently. 

The very comprehensive triangulation executed by Assistant Edmund Blunt was made the 
basis of my operations. New York, and the water front of Brooklyn, Williamsburg, &c., 
were included within a polygon well connected with this triangulation, and from it were traced 
base lines terminating on each wharf. These served for the survey of the wharves, by taking 
perpendicular offsets at intervals of twenty feet or less, as circumstances required. For the 
survey of the bulkheads, similar base lines were traced between adjoining wharves, from which 
lines, by perpendicular offsets, their position and irregularities were accurately determined. 
Mr. John Mechan, U. 8S. Coast Survey, surveyed the polygon and laid out the base lines for the 
wharves. Mr. O. Dietz and Mr. A. Kurth, civil engineers, were employed to measure the 
wharves and bulkheads. I avail myself of this opportunity to refer to the interest and 
carefulness evinced by these gentlemen in the discharge of their assigned duties. 

The method here described was applied in the survey of New York city, from Fifty-fifth 
street, North river, down to the Battery, and up East river to Thirty-eighth street; and in 
Brooklyn, from Atlantic dock to Newtown creek. The result gave for the artificial shore-line 
along wharves and bulkheads on North river 17.3 miles, and on Hast river, on the New York 

36cs 
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side, 15.7 miles. In Brooklyn, from Atlantic dock to Newtown creek, the aggregate of artificial _ 
shore-line was 12.4 miles. 

These surveys were plotted in the office, on a scale of eighty feet to an inch, and admit of 
showing distinctly the value of one foot in the measurements.of distances on the ground. 

The drawings of the wharves in position are arranged so as to be combined in an atlas 4 feet 
by 24, consisting of twenty sheets. This atlas contains also the sheets of the entire shore of New — 
York bay and harbor, forty-five in number, on which, arranged for the series, the exterior line of 
the Commissioners will be laid down. A duplicate of the atlas will be made, in which, besides 
the exterior line, all grants made by the Commissioners will be marked for purposes of reference. 
The maps of the wharves will show the depth of water surrounding the piers within the slips, 
referred to benech-marks along the shore. In connection therewith, lines of level were run, and 
marked with soundings around New York city, Brooklyn, &c. 

In July I made a special survey of Gowanus bay from Atlantic dock to Twenty-ninth street, 
terminating at ‘‘ Long dock.’’ Of this survey a duplicate map has been made, drawn by Mr. 
Rockwell, on which the Commissioners’ lines and the former grants are laid down. The map is 
on a scale of 200 feet to an inch—a scale sufficiently large to ascertain distances from the map 
within one foot. 

The shores of Manhattan island fiom Fifty-fifth street, North river, to Spuyten Duyvel creek, 
including also Harlem river and Blackwell’s island, and East river to Thirty-eighth street, 
have been surveyed and mapped on a scale of 200 feet to an inch, forming a series of ten sheets, 
and representing an aggregate of forty-one miles of shore-line. On these the Commissioners’ 
line will also be represented. 

A hydrographic comparative map on a scale of 5155 18s now in progress of compilation, 
designed to show the changes in shoals and channels within the past twenty years in New York 
harbor. Also a comparative map of New York city and Brooklyn, on a scale of 75155, to 
exhibit the artificial changes which have been made on the North and Hast river fronts at 
different periods. 

When the surveys yet in progress are completed, of the vicinity of New York bay and harbor, 
a general chart will be drawn on a scale of z5}55, (size of map ten feet by nine,) giving the 
whole of the topographical and hydrographic work, with all its characteristic details and the 
lines recommended by the Commissioners. 

I have been fully impressed with the importance of the work entrusted to me, and have 
spared no pains to obtain correct results. I can say, with pleasure, that all persons connected 
with the duty have aided me ably and cordially in its execution. 

I have the honor to be, most respectfully, yours, 










A. BOSCHKE. 
Prof. A. D. Bacung, 


Superintendent U. S. Coast Survey. 


APPENDIX No. 49. 


Report of Lieut. Comg. Stephen D. Trenchard, U. S. N., Assistant in the Coast Survey, trans- 
mitting results of the hydrographic survey of St. Simon’s sound and Brunswick harbor, Ga. 


FERNANDINA, Hast Fiona, June 18, 1856. 


Dear Srr: In conformity-with your instructions of the 8th of January, I proceeded with the 
party under my charge to Brunswick, Georgia, arriving there on the 6th of February, took 
charge of the schooner ‘‘ Bowditch,’’ commenced hydrographic duties on the 12th of the same 
month, working down the river, reaching St. Simon’s bar the latter part of May, and complet- 
ing operations there on the 9th of June. 


a a 
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St. Simon’s bar runs nearly north and south, is half a mile in length and less in width. 
Seventeen feet can be carried over it at mean low water. The general character of the bottom 
is coarse sand and broken shells. The compass course over the bar is about N.W., and after 
crossing it the channel tends two points more to the westward, running along the north breaker 
from a hundred to a hundred and fifty yards from it. 

The channel gradually widens within the bar to near a mile. 

Some two miles to the eastward of the light-house, there is a narrow shoal running east and 
west, with fifteen feet upon it at mean low water. The shoal is from four to five hundred yards 
in extent, with a channel of twenty feet upon either side of it. No other obstructions may be 
considered as within the channel, which is comparatively straight after crossing the bar, to 
passing the buoy on the sand-spit which makes out from the north point of J ekyl island. The 
channel then trends towards the west shore of that island until passing the buoy on the eastern 
point of the sand-spit or middle ground in St. Simon’s sound, (which is bare at very low tides.) 
It then trends more to the southward, and quite near the buoy on the upper point of the middle 
ground which clears the extensive flat and shoal water off Jekyl creek. 

The Brunswick shore is kept aboard until opening Turtle river, when the course may be 
shaped directly up it, carrying in more water that can be brought over the bar. From twenty- 
five to thirty feet water is found close in upon the Blythe island shore. 

The mud flat making out from Brandy Point presents more than ten feet, being carried up to 
Brunswick at low water. 

As regards the question whether there is less water outside of the bar than exhibited by the 
reconnaissance of Lieut. Comg. Craven, I would state that care was taken to determine this 
point, and the least water found beyond the bar was sixteen feet, about three-quarters of a mile 
from: the outer buoy, the light-house bearing W.N.W. ‘This was a single cast; the previous 
and subsequent soundings being twenty feet. 

The depth of water upon the middle ground varies from eleven to fourteen feet, and the sea 
breaks upon it in heavy weather. A portion of the north breaker is bare at low water. 

One permanent and five temporary tide-gauges were used. At the former night and day tides 
were observed for seventy-one days, and the results forwarded to the office. 

The permanent tide station was established near the north point of Jekyl island, just within 
the entrance of St. Simon’s sound. ‘The mean rise and fall of ordinary tides is about six and a 
half feet, and spring tides about seven and a half feet. 

Ten current stations were occupied. The greatest velocity of the tide was found off Jekyl, 
near the tide station, during full moon ; it was running from five to six miles per hour, and its 
ordinary velocity is from two and a half to three miles. 

On the bar, the flood sets W.N.W., and the ebb E.S.E., one and a half miles per hour. 

It is high water at Brunswick twenty-four minutes later than at St. Simon’s entrance, and 
low water twenty-eight minutes later. 

I would respectfully recommend that a buoy be placed upon the shoal already mentioned, and 
one also upon the outer point of the south breaker. In the execution of the hydrographic duty 
of St. Simon’s sound and Brunswick harbor, five hundred and ninety-eight (598) miles ot 
soundings were run; twenty-eight thousand two hundred (28,200) casts of the lead made; 
eighteen hundred and fifty-six (1,856) theodolite, and three hundred and eighteen (318) sextant 
angles observed. 

All of which is respectfully submitted by your obedient servant, 
STEPHEN D. TRENCHARD, 
Lieut. Comg. U.S. N., Assistant U.S. Coast Survey. 
Prof. A. D. Bacueg, 
Superintendent Coast Survey, Washington, D. C. 
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APPENDIX No. 50. 


Correspondence in relation to the capacity and character of the harbor of Fernandina, Florida, 


OFrFIck OF THE Boarpd oF UNDERWRITERS, 
New York, August 6, 1856. 
Some inquiries have been made of our underwriters as to the rate of premium to be charged to 
the incipient port of Fernandina, Florida, and we are referred to thee for information relative to 
the harbor, from which we may form an opinion as to the risks to be incurred, compared ae 
other acutticen Atlantic ports. 
If not trespassing too much on thy valuable time, we should be glad to hear from thee in rela- 
tion to this matter. 
Respectfully, thy friend, 
ELLWOOD WALTER, 
Secretary Board of Underwriters. 
Professor A. D. Bacus, 
Superintendent Coast Survey, Washington. 


Coast SuRVEY OFFIcE, August 15, 1856. 

Sir: I have the honor to acknowledge the receipt of your letter of August 6, making pe unin 
in regard to the harbor of Fernandina. 

This harbor was surveyed i in a preliminary way by the Coast Survey in 1855, and again more 
completely this year. It is easy of entrance, and has good anchoring shaut' after passing 
within the bar. The harbor of Fernandina HH completely landlocked, and has good holding 
ground in deep water. There is 64 fathoms in the channel off the railroad company’s wharf. 

Fourteen feet can be carried at mean low water over the bar, the channel being from one-six- 
teenth to one-fourth of a mile wide. The channel, though changing its position in a period of 
years, retains its depth. The mean rise and fall of the tide is 6 feet, and at spring the rise and 
fall is about 7 feet. 


The bar can be crossed in two courses, and there are no special dangers inside of it. There 


is a light-house on Amelia island, and there are buoys for marking the entrance. 
These facts show that this harbor compares very favorably with others.on the southern coast. 
Yours, respectfully, 
A. D. BACHE, 
Superintendent U. S. Coast Survey. 
Exitwoop Watrter, Esq., 
Secretary Board of Underwriters, New York. 





APPENDIX No. 51. 


Extracts from the report of Assistant A. M. Harrison, with local details of the topographical “a 
of the shores of St. John’s river, Florida. 


Unrrep States Coast Survey Scnooner ‘‘ BENJAMIN PErRcE,”’ 
Off Jacksonville, Florida, February 8, 1856. 
Sir: By express I forward to you three topographical sheets, embracing the survey of the 
St. John’s river, from Mayport Mills to Winter’s Point, above Jacksonville. The mouth of the 
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St. John’s, and part of the outer shore was surveyed by Sub-Assistant R. M. Bache in 1853. 
My work joins his at Mayport Mills. The topographical survey executed by myself, includes 
the shore-line of both banks of the St. John’s, the filling in, inland, of from a quarter to half 
a mile, and the complete survey of all the islands and bars bare at low water in the river. 

The character of the country embraced in the limits of the first sheet of St. John’s river, 
extending from Mayport Mills to Brown’s creek, is marshy, intersected by numerous creeks and 
sloughs, which empty into the river at frequent intervals. In many places, at irregular distances 
back from the river, are isolated hammocks of fast land, covered with pines and palmettoes. At 
one point only upon this sheet does the fast land reach the river. St. John’s Bluff is the 
extremity of a range of wooded hills, jutting upon the river at a bend of a few miles above 
Mayport Mills, forming an abrupt bluff, composed of sand and clay about forty feet high. 
Several marsh islands and a few sand bars, bare at low water, are embraced in this sheet. 

The second sheet, extending from Brown’s creek to Point Suarrez, embraces the widest portion 
of the river between the entrance and Jacksonville. The shores gradually change their character 
in ascending, and after passing Dame’s Point, they are, for the most part, covered with pines, 
presenting occasional slight elevations in the interior, and bluffs at the water’s edge. There are 
a few plantations, but none of importance. There are several marsh islands extending as far as 
Newcastle, (an old plantation of some prominence,) Crab island, about the middle of the sheet, 
being the last one that is found as far up the river as the survey extends. Mill Cove, a large 
shallow bend in the river, is bordered by a narrow strip of marsh, backed by a thick growth of 
pines, water-oaks, and a few palmettoes. The extremity of Dame’s Point is irregularly wooded, 
while the marsh extends through back of it, from the shore above the point, to the shore below 
it, and in cases of very heavy freshets, it is sometimes overflowed sufficiently to allow the 
passage of boats of very light draught. This, however, is rarely the case. Three important 
creeks empty into the river on this sheet—namely, Dunn’s, Cedar, and Trout creeks—the mouth 
of the latter being situated directly opposite to Reddie’s Point, at the angle of an abrupt bend 
of the St. John’s. 

The third and last sheet extends from Point Suarrez to Winter’s Point, above Jacksonville, 
the southern shore being occasionally somewhat hilly, and the northern nearly level. The 
banks are much wooded, and in some places abrupt. There is but little marsh, and considerable 
cultivation. A few small creeks empty into the river on this sheet, and one rather prominent 
one, named Pottsburg creek, but there are no islands. 

The St. John’s, between its entrance and Winter’s Point, has seven bends, namely, at May- 
port Mills, St. John’s Bluff, Mill Cove Point, Dame’s Point, Reddie’s Point, Commodore’s Point, 
and just above Jacksonville, its general direction being N.E. Changes are slowly but continu- 
ally going on in the banks and islands of the river. J am informed by General B. Hopkins, 
for some years the proprietor of the plantation at St. John’s Bluff, that that bluff, where the 
river impinges against the shore with the full force of its current, is washed away annually 
to the extent of about four feet. At Yellow Bluff, the bank wears away at an average of three 
feet a year, above the ordinary water line; but there is very little change observable in the 
shore immediately below it. At Yellow Bluff, Dame’s Point, and, in fact, all the bluffs along 
the river, ordinarily the washing is unimportant; but during the prevalence of N.E. and 8.E. 
gales, or heavy freshets, it is more strongly felt. 

One marsh island to the eastward of St. John’s Bluff has been formed within ten years past. 
No trace of Quarantine island existed nineteen years since, and I am told that since the year 
1828 most of the islands in the river have been so augmented or changed, as to present but 
little resemblance to their configuration or size previous to that date. 

It has been proposed by those who have investigated the subject, that, by closing the mouths 
of the streams which flow into the St. John’s, near its entrance, which are supposed to operate 
against the stability of the present depth of water on the bar, (owing to a counteraction of tides, 
producing an accumulation of sand,) there would result a concentration of the current of the 
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river sufficiently strong to increase the amount of water on the bar, or a any rate maintain ia 


at its Prsneat depth. 
* * Kk **K * k * * * * 


Very respectfully, your obedient servant, 
A. M. HARRISON, 
Assistant. 
Prof. A. D. Bacug, 
Superintendent U. S. Coast Survey, Washington, D. C. 


APPENDIX No. 52. 


Report to the Commissioner of the General Land Office, showing the progress made during the 
season in the survey and marking of the Florida Keys. 


Coast Survey Orricr, October 14, 1856. 

Srz: In continuation of the work on the Florida keys, prosecuted for the General Land Office 
by the Coast Survey, I have the honor to communicate the progress of the two triangulation 
and two plane-table parties which have been engaged in it, and copies of the reports of the two 
topographical parties, for the past season. 

As a basis for the plane-table work, the triangulation of the keys, since the date of my last 
report, has been extended eastward from Johnston’s key and Point Dora, and terminated at the 
close of the season at stations in Jacob’s harbor, a distance of thirty-two miles from Johnston’s 
key. Between these limits the positions of twenty-seven intervening keys, lying within an area 
of about three hundred and forty-eight square miles, have been determined. 

The report of Sub-Assistant Iardella will be found to contain remarks on the general 
character of the keys surveyed by his party, and the details of the method employed in marking 
the land sections. His POPOSTADI EN sheet, copies of which are herewith transmitted in tripli- 
cate, and on the scale +;15,7, as required for the purposes of the General Land Office, includes 
a part of Sugar Loaf key, Cudjoe key, Loggerhead key, Summerland’s key, Gopher key, 
and several smaller keys, not known by any local designations. 

I forward also, in triplicate, copies of the topographical sheet of Sub-Assistant Wainwright, 
containing the survey of Johnston’s key, Sawyer’s key, and numerous smaller keys in their 
immediate vicinity. 

His report accompanying describes the local features of the keys upon which his party were 
employed. 

The two topographical sheets of this season present a surveyed area of thirty-six square miles 
within two hundred and sixty-three miles of shore-line determined by the parties. 

Very respectfully, yours, 
A. D. BACHE, Superintendent. 

Hon. Tos. A. Henpricks, 

Commissioner General Land Office. 


! Wasuineton, D. C., June 10, 1856. 
Sm: * * * x * * * * * * * * xk * * * 
My topographical sheet of the season comprises Johnston’s and Sawyer’s keys, two other large 
keys, and thirty-five small ones, surrounded by immense banks. The work lies between 
34° 414’ and 34° 453 N. lat., and 81° 334’ to 81° 383’ W. long., embracing thirty miles of 
shore-line of keys, fifty- three miles of fenke and three or four square miles of interior. 
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Johnston’s key, the principal one of these keys, is a mile and a half long and three 
quarters of a mile wide, in the widest part, covered with high and low mangrove and button- 
wood. This key is the only one in the vicinity that has any considerable amount of fast land 
on it, the greater part of it being intersected by a lagoon. It has about half a square mile of 
fast land, with a thin coating of soil, and the usual coral rock bottom, though it produces fine 
looking trees and bushes in the interior. This key seems to have been the nucleus from which 
a large number of small keys have formed almost all around it, and connected with it, by large 
banks, which spread from two and a half to three miles to the westward, and one to the north- 
ward, covered with these small mangrove keys. 

Between the westernmost chain there run channels some four feet deep. At a short distance 
there does not appear to be more than nine or ten of these little keys, but they are divided up 
into twenty-four or twenty-five, being nothing more than mangrove clumps overhanging the 
water which flows through them. 

Sawyer’s key, the next in size, and the only other one designated by a local name, is about 
one and three-quarter mile long, and not over one-quarter of a mile wide. From the water it 
appears to be quite a large key ; but from the small key on which the signal stands there is a 
coral bank extending one mile in length up to the main key. This is interspersed with small 
bushes, and covered with water at high tide, and only separated from the bay, on the northern 
side of the key, by a strip of bank from eleven to twenty-two yards wide, which runs from the 
western point of the key all around the outside of it, and is the only fast land on it. 

The next key in size lies to the northward and westward of Johnston’s key. Though about 
a mile long, and one quarter wide, it is nothing more than a coral bank with clumps of man- 
grove here and there. All the smaller keys are of the same character, being merely clumps of 
mangroves surrounded by coral banks. The largest of them is but little over 200 yards long 
and 100 wide. 

Johnston’s key is the only one on which I thought it would be at all useful to put up section 
posts for the Land Office, as there is land on it which I think might be cultivated, but not in 
any large body. The other keys are without value at present for that purpose. 

Ten iron stakes, flattened at the top and marked with the letters U. 8. C. 8. on one side, and 
M. or P. on the other, were placed on Johnston’s key, the sections being laid off from either 
side of the middle meridian and parallel. 

Respectfully, 
S. A. WAINWRIGHT, 
Sub-Assistant Coast Survey. 

Prof. A. D. Bacuz, 

| Superintendent U. 8. Coast Survey. 


Wasurneton City, D. C., June 20, 1856. 

Str: In pursuance of your instructions, I repaired to Key West in November, but owing to 
the delay of the United States schooner Joseph Henry, the commencement of my work was 
retarded until the 1st of January. 

The operations of the party for this year embraced a portion of Sugarloaf key, lying about 
twenty miles northward and eastward from Key West, Cudjoe key, extending several miles 
further in the same direction, Loggerhead key, and Summerland’s key. Several smaller keys 
were also included, situated between Loggerhead and Cudjoe, and around the shores of Summer- 
land, Cudjoe, and Sugarloaf. mi 

Sugarloaf key, part of which was surveyed the preceding season, 1s about ten miles in length 
by six in breadth, thus covering near fifty square miles. 
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This tolerably extensive area is reduced more than one-half by the numerous sounds, all con- 
nected with each other, that fill up its interior. The depth of water in these bays varies from 
three or four feet to as many inches. The shore extending from Sugarloaf signal towards 
Martha signal is generally sandy up to the limits of the tide, where a belt of long grass separates 
it from the fringe of woods that stretches along its whole length. Beyond Martha signal, for a 
distance of three miles, the rocky foundation of the key is left bare until nearly opposite Eliza 
signal, where a dense growth of mangrove bushes borders the shore as far as Happy Jack’s 
plantation. The shore then again becomes rocky till it changes into extensive mud flats around 
Point Dora signal, where several narrow openings lead into the interior sound. Besides these 
entrances there are two creeks at opposite extremities of the sound. The broader, though not 
the longer of the two, serves as its outlet, near Sugarloaf signal. It is about one mile long, 
with a very uniform breadth. The other, which comes out about # mile below Martha signal, 
is 14 mile in length, and extremely narrow, hardly allowing a boat to pass im some places. 
Through this inconvenient and winding creek almost all of the interior work had to be finished, 
which materially retarded its progress. The tide runs with great force here, as it is almost the 
only passage in this direction for the immense sheet of water confined within the key. 

The surface of Sugarloaf is almost a dead level, covered in some places with forests of man- 
grove, button-wood, and various less important trees; in others, extending into flat plains, 
carpeted with a short wiry grass, and dotted here and there with mangrove bushes or single 
trees. The soil is usually far from good, though, around Happy Jack’s, it supports various 
tropical fruits, and produces excellent sweet potatoes. This key is marked by sixty-four posts, 
parallel, meridianal, and at intersections of the quarter-section lines. The rocky foundation of 
the key is marked by iron stakes, 24 feet long, driven into the coral rock four or five inches; 
they are marked on one side with a cold chisel—the other side with black paint; also by cedar 
posts, four feet long, driven into the ground two feet, and protected by coral rocks piled around 
them. The cedar posts are marked on one side with the letters U.S. C.S., and on the other 
side M. VP. or P. with black paint. 

Cudjoe key, which lies next to Sugarloaf, in a N.E. direction, is entirely separated from it by 
a channel about four miles in length, with a depth varying from two to six feet, It is irregular 
in shape, and about 4} miles in one direction by 3 miles in another. The shore of Cudjoe is 
generally rocky, except towards its northern extremity, which is bounded by extensive mud 
flats and several small keys, almost entirely covered by the sea at high tide. Like Sugarloaf, it 
is filled with lagoons, though these are neither so numerous or so deep. They have seldom any 
connection with each other; and at very low tide, become dry in many places. <A belt of man- 
grove forests almost entirely surrounds Cudjoe, and clumps of trees are scattered throughout its 
interior. A line of pine trees runs from Johnson’s plantation almost across the key, and may — 
be seen from almost any part of the coast. - 

There is some very good land on Cudjoe, though it would hardly repay cultivation, except in 
a few spots. Cudjoe key is marked with 24 posts, iron and cedar, in the same manner as Sugar- 
loaf and Summerland’s. 

Summerland’s key, which is separated from Cudjoe by a channel, much resembling that 
between Sugarloaf and Cudjoe, bears a striking resemblance to the last in shape and quality of 
the land. It is not so large, being 3} miles long by 14 mile wide. The shore, like Cudjoe’s, 
is rocky, except towards the N.W., where it is cut up into a great variety of small keys and 
mud flats, and filled with lagoons. Near Palmetto signal there is a forest of palmettoes, which 
gradually gives place to the usual growth of mangrove. A few families have made a settlement 
near the shore, just opposite Ramrod signal, where the land is tolerably good. Elsewhere, it is 
generally worthless. A small mangrove key lies not far from this settlement; and between 
this and Loggerhead we found three small grassy keys, with hardly a dozen trees upon them. 
There are also two small keys, about } mile from Cudjoe, towards Loggerhead, which form the 
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centre of an extensive shoal, almost blocking up the passage between them and Cudjoe’s. This 
key is marked with 25 posts, iron, cedar, and yellow pine, the same as Sugarloaf. 

Loggerhead is a long narrow key about two miles from Cudjoe. It is one mile long by } mile 
in breadth. Its shore is sandy and bordered with trees, while its opposite side is hidden by 
mangrove bushes, which grow far into the water. A thick forest of mangrove and button-wood 
extends from the signal through its whole length. This key is marked with four cedar posts. 

Gopher is a small key partially covered with mangrove, lying between Loggerhead and 
Cudjoe. 

My season’s work of five months closed on May 28, and covers an area of seventy square miles, 
including water, the actual area of ground is about 32 square miles, and 210 miles of shore line. 
Mr. F. W. Alexander assisted me in the work, for which great credit is due him. 

I have the honor to be, very respectfully, your obedient servant, 
C. T. IARDELLA, 
Sub-Assistant U. S. Coast Survey. — 
Prof. A. D. Bacug, 
Superintendent U. S. Coast Survey. 


APPENDIX No. 53. 


Extracts from the report of Assistant A. M. Harrison, relative to the local characteristics of the 
western coast of Florida adjacent to Cedar Keys. 


U. 8. ScHoonrer ‘‘ Bensamin PErRce,’’ 
Perth Amboy, N. J., June 30, 1856. 

Sr: * * * * x x x * x * * 

As regards the nature of the country over which my surveys of this season extended the 
general characteristics are as follows: 

The main shore consists of a strip of marsh about a mile wide, generally overflowed by high 
tides, and backed by pine and palmetto forests. The water is very shoal for a great distance 
seaward, and is filled with oyster reefs, which in some places (as at Cedar Keys, and at Wac- 
casassa bay, and southward) are exposed more or less, according to the tides. 

The following are the general features of those rivers, the mouths of which have been 
examined : 

Waccasassa river.—This is quite a narrow stream, flowing into Waccasassa bay, some miles to 
the east of Cedar Keys. The entrance is filled with oyster reefs, affording a narrow boat chan- 
nel only, with not over a foot of water at low tide. Flats, however, can be employed. The 
mouth is marshy, cut up by bayous. A mile or so back commence the woods, consisting of 
irregular palmetto hammocks, with some cedars. 

We-thlocco-chee river, a few miles south of the Waccasassa, is marshy at the entrance, and has, 
likewise, many oyster bars at its mouth. It is not navigable for vessels drawing over three feet 
of water. Inside, however, there is a greater depth. There are two entrances, the southern 
one only being available. About two miles from the mouth the woods and bushes overhang the 
bank. 

Crystal river, still further to the south, is much wider than the We-thlocco-chee, and the banks 
are firmer around the mouth. It has two entrances, (the southern one being the widest and 
deepest,) formed by Shell island, which is the highest land found along the main shore for some 
distance, being about 25 feet above high-water mark, Off the mouth are several lines of oyster 
reefs, running nearly parallel, and more or less bare, depending on the tides. -Vessels 

37 cs 


290 REPORT OF THE SUPERINTENDENT OF 















drawing ten feet of water can anchor with safety inside the first oyster reef, the entrance bein; 
marked by a pole on the port hand going in. ole 
There are a number of vessels employed in getting cedar at the Crystal river. It is obtained — 
about five miles up, and rafted down to vessels at anchor inside the oyster reef. 
Homosassa river.—This stream, a few miles below the Crystal river, empties into the Gulf of — 
Mexico a mile or so below the upper end of St. Martin’s reef, and its mouth is marked by two 
prominent live-oak trees on a shell bank at the southern side, and a large rock projecting from 
the water a short distance to the north. A wreck lies stranded on the outer shore, not far 
below. There are numerous branches near the mouth, forming a marshy delta, but the proper 
channel is staked out. 
Vessels drawing five feet water can ascend the river as far as the plantation of Senator Yulee. 
Nine feet can be carried nearly up to the entrance between the reefs. 
Very respectfully submitted. 
A. M. HARRISON, 
Assistant U. S. Coast Survey. 
Professor A. D. Bacug, t 
Superintendent U. S. Coast Survey, Washington. 


APPENDIX No. 54. 


Letter to the Superintendent from Lieut. Comg. John K. Duer, U.S. N., Assistant in the Coast Survey, 
with recommendations for entering the harbor of Crystal river, western coast of Florida. 


U.S. Surveyine Scoooner VARINA, 

Key West, Florida, June 20, 1856. 

Str: Circumstances of recent occurrence, relating to the delay and loss of time of vessels upon 

their arrival off Crystal River harbor, have induced me to make the suggestion given below. 

Pilots are not to be procured there, and it is extremely hazardous for any stranger bound to 

that harbor to attempt to enter by any directions he may have received. 

It would, therefore, be the better plan for commanders of vessels bound to Crystal River harbor 

to shape their course directly for Cedar Keys, and on making the light-house on Sea-Horse Key, 

and getting the proper bearing on, (N. by E. per compass,) run in to between two and three 

miles of the shore, and make signals for a pilot. One can be procured here thoroughly 

acquainted with all the localities in the vicinity. 

On arriving at night off Sea-Horse key, it would be safe to run for the light, but not to 

approach nearer than three miles, and keeping on the bearing as above, anchor in three fathoms, 
if the weather be good, or, at all events, with the wind off shore. 

I remain, sir, very respectfully, your obedient servant, 
JOHN K. DUER, 

Lieut. Com’g U.S. N., Assistant Coast Survey. 

Prof. A. D. Bacus, 

Superintendent U. S. Coast Survey, Washington, D. OQ. 
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APPENDIX No. 55. 


Extracts from reports made to the Superintendent, under dates June 18 and 20, by Sub-Assistant 
Spencer C. McCorkle, relative to the capacity of the harbors of St. Mark’s and Apalachicola, 
Florida. 


St. Mark’s.—The importance of this harbor, in my opinion, rests solely upon the fact that it 
is the seaport of Tallahassee, from which is exported from forty to fifty thousand bales of cotton 
annually. The depth of water in the channel can doubtless be increased without a great outlay, 
the obstructions being oyster bars and sand stone rocks, all of which will be fully demonstrated 
in the hydrographic survey since made. 

Apalachicola.—This harbor possesses advantages over all others between Key West and 
Pensacola, by being the outlet of the Chattahoochee river, which is navigable nearly four 
hundred miles, and from which have been exported, during the present season, nearly 100,000 
bales of cotton. The trade will be eventually increased by large shipments of lumber, which 
abounds in the upper river; and also from the fact that there is 163 feet of water over the bar 
at Hast Pass, and 124 at West Pass at low water, and a secure anchorage of three or four 
fathoms inside. On the northern shore, opposite East Pass, a point of land called Topsail 
Bluff can be approached within three hundred feet with a depth of water of fourteen feet, and 
this point is now- occupying attention as the proposed terminus of several railroads. The 
channels through the sound can be improved, and I am of the opinion that, after a hydro- 
graphic survey, the harbor will be found of more importance and occupy more attention than 
at present. The prevalence of hurricanes has had a bad effect upon all parts of this coast, but 
there is reason to suppose that they will not occur so frequently, at least for some years to 
come. 

Very respectfully, yours, &c., &c., 
SPENCER C. McCORKLE, 
Sub-Assistant. 


Prof. A. D. Bacuz, 
Superintendent Coast Survey, Washington, D. C. 


ee 


APPENDIX No. 56. 


Extract from a report of Assistant J. E. Hilgard to the Superintendent, on the progress of the 
triangulation in Mississippi sound and Lake Borgne. 


Wasuineton, January 20, 1856. 


Dear Sir: * * x * * * * x 


Signals and station-marks.—1. The signal I used with most success is simply a whitewashed 
board from six to ten feet long, and from eight to fourteen inches wide, set up on top of the 
tripod, or where greater height was requisite, nailed to the top of a pole, and facing so as to 
have a good illumination on it at usual times of observation. Nothing can show better or 
afford easier pointing. It fails, however, when the station to be observed is nearly to the south 
—except in midsummer, when a morning and evening illumination is had even then. Tn such 
cases I used the revolving reflectors with good effect. The whitewashed boards were principally 
used in the primary triangulation, when it was not thought to be taking too much pains to 
shift their direction and centering as different stations were occupied. ’ 

- Another form of signal that I found very efficient is made in the following manner: about 
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four feet from the top of a pole two holes are bored at right angles, into which sticks are driven 


projecting about one foot on each side. From the end of these to the top of the pole laths are 
nailed, and common muslin is stretched over them and tacked down, forming a four-sided 
pyramid, which shows very well, and, although subject to phase, always presents a central apex. 

Insignificant as these details appear, I communicate them as being of practical value, the 
expedients being inexpensive and very effective. 

2. The marking of stations has received special attention. The means employed varied with 
circumstances, natural marks of reference being preferred. As an ultimate station mark, 
buried below the surface beyond the reach of accidental or even wilful disturbance, the stone- 
ware cone, introduced by Mr. Hassler, has been generally used by me, and I consider it very 
suitable for the purpose. 

As marks on the surface of the ground, marble and granite blocks have been used, the centre 
block being always of different material or shape from the surrounding ones, which were placed 
at certain distances, either in the cardinal points of the horizon or in other well marked 
directions. .There are localities where marks of this kind can hardly be expected to be 
preserved from the effects of wind and sea in extraordinary storms, and where there are no 
trees or other natural marks of reference. Where the latter existed, additional reference has 
been made to them. 

I refer to my station book for the modes employed in each particular cage, but will instance 
two cases to show how they have been varied according to circumstances. 

On the sandhill at Cat island it has hitherto not been found feasible to secure the station 
point, owing to the shifting nature of the sand, which at one time leaves the marks entirely 
denuded, allowing them to fall over or slide, at another time covers them up to the depth of six 
or eight feet. Since 1847, the highest part of the hill has moved about fifty yards to the 
westward. Besides marking the station by a granite block at the bottom of a long square box 
of wood, sunk vertically into the sand, points were permanently marked in a clump of pine 
trees to the north, and in a live oak copse to the west, each distant about 500 metres; and the 
angles at these points to the station on the hill were measured, by means of which the latter 
may at any time be replaced by an intersection. 

At Pitcher Point the station is necessarily on the beach, and liable to destruction. Marble 
blocks were buried in the woods at distances of fifty and one hundred feet, and in the direction 
from Cat island sandhill, which is a very prominent object. 

The localities offering the greatest difficulties in the way of preserving the stations are those 
in the marsh about the lakes and bayous of the Mississippi river. In many instances the 
stations are necessarily near the water’s edge, where a narrow belt of broken shells offers some 
stability ; the surface marks are liable to be covered up, or the whole bank is washed away, or 
the stones are removed by fishermen, as convenient ballast for boats. There are frequently no 
natural marks whatever by which to identify the locality approximately. 

As an attempt for their better preservation, I have put down iron screw-piles at some of 
the most important points on Lake Borgne—not at the station points themselves, but in the 
marsh behind the shell ridge, carefully noting distance and direction. These screw piles are 
sunk 34 feet, and project about eighteen inches; they are very difficult to remove, and will 


escape observation from being in the marsh, where they are also more secure from the effects of — 


the sea. They will probably last a long time, and it may be worth while to replace them before 


they are entirely destroyed by oxydation. They were cast by Hayward, Bartlett & Co.,of — 


Baltimore, and cost less than six dollars each, including transportation. 
Very respectfully, yours, 
J. E. HILGARD. — 
Prof. A. D. Bacun, 
Superintendent U. S. Coast Survey. 








| 





THE UNITED STATES COAST SURVEY. 293 


APPENDIX No. 57. 


Letter of Commander James Alden, U.S. N., Assistant Coast Survey, transmitting a communica- 
tion from H. A. Goldsborough, Esq., in relation to the resources of Washington Territory. 


Unrtep States Coast Survey SreaMer ACTIVE, 
San Francisco, December 4, 1856. 
Dear Sir: I enclose a letter received a few days since from an old resident of Washington 
Territory, H. A. Goldsborough, Esq. You will, I trust, find the information he gives of great 
use in forming an estimate of the value of that interesting country. 
With great respect, I am, very truly, JAMES ALDEN, 


Commander U. S. N., Assistant Coast Survey. 
Prof. A. D. Bacus, 


Supdt. Coast Survey. 


OtymprA, WasHINGTON TeRRITORY, October 1, 1855. 

My Dear Sir: In reply to your request that I would give you information in regard to the 
trade of the various places, their facilities of commerce, supplies of lumber, coal, &c., &c., in 
this Territory, I take great pleasure in complying, and in giving you the results of my observa- 
tion and experience in these respects. 

From the entrance of the Straits of Fuca, some two hundred miles, to this place, which is the 
southern extremity of Puget Sound, we have about twelve hundred miles of internal coast navi- 
gation, suitable for vessels of any description, and indented with numerous safe inlets, bays, 
and harbors, the shores of which are covered with magnificent and inexhaustible forests, prin- 
cipally of fir and cedar, with some ash, maple, oak, &c. Owing to the great facility of procuring 
lumber, that has been the largest article of our export; and immense quantities of sawed lumber, 
piles, spars, and shingles, have been shipped hence to the markets of California, Sandwich 
Islands, Australia and China. The shipments of piling have very sensibly decreased within 
the last eighteen months, owing principally to the circumstance, that the objects for which they 
were required have measurably been accomplished in the extension of the immense wharves of 
San Francisco and other neighboring ports, while the manufacture of sawed lumber has very 
greatly increased from the year 1850 to the present time, with diminished prices at this date, 
attributable to the late heavy failures in the monetary transactions of the principal receiving 
port of California. In 1850 there was but one saw mill north of the Columbia, situated near 


Olympia, at the head of Budd inlet, owned and built by Colonel M. S. Simmons, and of capacity 


to supply say certainly three thousand feet per day, This was the amount of sawed lumber that 
could be obtained throughout the Puget Sound district on the Ist of January, 1851. At the 
present writing we have— 


Near Olympia, 4 sawmills, making........+..cserseeeeeeees 13,000 feet per day. 
In Henderson’s inlet, 1 sawmill..........-.sseseeeeeeeereeeee 2,500 Fé 
In Hammersley’s inlet, 1 sawmill.........sseeeseeeeeeeeeees 3,500 4. 
At Nisqually, 2 sawmills.........scsccsceseceeseeseteeseeeenees 6,000 as 
At Steilacoom, 1 sawmill..........csecseeeeeeeereeseeeeeeeeees 4,000 . 
At Veryallup, 1 sawmill..........::ssee ceeereeeeeeeeseeeeeens SAHOO. 964 
At Seattle, 1 sawmill.........ceccccsseeeeeeseeseeneersecencerees 5,000 as 
Port Orchard, 1 sawmill......cscecseceerereeserereeeereeeeseees 12,000 
Port Gamble, 1 sawmill ........ccsssee ceeeeeeeeenecececeeeeeee 20,000 A 
Port Ludlow, 2 sawmills.......:.sssesseseeeeeeeeeceeeeees ee 12,000 ¢ 
Bellingham bay, 1 sawmill ......scceseeerseeereseeeeeeneeenes 3,500 a 
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I have put these mills down at their lowest ordinary capacity, capable of an increase, under 
exigencies, of 20 per cent. There being now wharves at Seattle, Port Orchard, and Port 
Gamble, lumber at present is more easily obtained at these points than at the other places — 
mentioned ; but this difficulty will be early remedied; and as they all afford safe anchorages, — 
their choice may, in general terms, be said to depend upon their respective distances from the — 
ocean, and their available capacities for supplying the wants of commerce. The very low price 
of lumber, the great stagnation in trade, and the heavy failures in San Francisco within the 
last twenty months have very materially depressed our lumber business ; but it is capable of a 
rapid and almost indefinite enlargement, should the wants of commerce on the coast to the south- 
ward, or across the ocean to Japan, Australia, China, &c., authorize it. Before long, too, this 
country must necessarily be looked to for immense supplies of spar timber, for which it is pecu- 
liarly adapted, and of which the great points of previous supplies are becoming rapidly deficient. 

The only points from which coal has heretofore been exported are Bellingham bay and the 
Duwamish river. Both of these places are very accessible, and should the coal from either or 
both prove good, the supply will be found, from present appearances, almost inexhaustible. 
Upon this subject, however, I have long been of opinion that the best coal existing in the Puget 
Sound district of country is to be found near the sources of some of the rivers flowing westerly 
from the Cascades. I would refer more especially to the Stoluckguamish, which empties into 
Possession Sound at the foot of McDonogh’s island, and some twenty miles up, at which point 
I know there exists coal in abundance. A specimen of it, examined by Professor Johnson, of 
Washington, was pronounced by him to be the best specimen of American cannel coal he had 
then (1851) seen. 

By removing two ieee ‘‘drifts,’’ which now obstruct the navigation of this stream, or by 
altering its channel so as to avoid them, coal could readily be transported in large scows from 
the fields to a good harbor at its mouth. Excellent coal also abounds in Vancouver’s island, and 
the extension of the ‘‘ reciprocity treaty’’ to the British possessions on the northwest would 
probably render this coal available on moderate terms, so as to insure an ample supply for a 
number of steamers that might connect our sound ta the ports of the eastern ocean. 

* x * x x * * * * * * 

The waters of our sound and vicinity contain large quantities of the salmon, cod, halibut, &c., 
and afford most desirable facilities as entrepdts for our whaling fleets cruising to the eastward, 
and between the parallels of 50° and 60° north latitude, and 140° to 150° of west longitude. 
The Sandwich Islands are now the general rendezvous for this whaling fleet for ‘supplies of 
provisions, spars, &c.; but should they turn their attention to our waters, they would save 
fifteen to twenty days in distance, find a better harbor, say Port Townshend or Seattle, and 
get their supplies better and cheaper. In point of fact, the vicinity of Cape Flattery itself is — 
no despicable whaling ground, if one may judge from the ascertained fact that, in 1852, the 
few Indians residing in that neighborhood, with the erude means in their possession, without 
kettles or any other facilities, except of their own contrivance, and with light cedar canoes, 
actually caught whales Shara: to enable them to sell 30,000 gallons of oil, which brought i in 
the market of San Francisco $1 50 to $1 80 per gallon. 

Within the past three months considerable excitement has been created in our midst by the 
discovery of gold on Clarke’s fork of the Columbia river, a few miles above Fort Colville. 
These mines have not yet been thoroughly examined. The first wild and exagg gerated reports 
caused eager and excited crowds to rush thither without a sufficiency of provisions and other 
essentials to test the value and accessibility of the mines; but the recent murders committed by 
the Yakima tribe of Indians, and the present intense alarm consequent thereon, soon compelled 
the almost utter desertion of this gold region until the abatement or entire cessation of the 
Indian disturbances. I have understood from gentlemen who have visited the district solely with 
the view of ascertaining carefully its auriferous merits, that these mines are not adapted to indi- 
vidual ill-provided efforts, but will require skill, labor, and capital,*and when thus worked, they 
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may be expected to yield immense profits. It is to be hoped that such will turn out to be the 
exact state of the case, as transient, ill-directed, and worse appropriated gatherings of gold, can 
never be of that permanent benefit to a country which always results from the concentration of 
skill, capital, and enterprise, in the same undertaking. Access to these mines from our waters 
may be had by tapping the Cascades either at the Naa-ches or Sno-qual-moo passes. The latter 
is decidedly preferable. It is barometrically some 2,300 feet. lower than the former, in a more 
direct line with the northern trail from St. Paul’s, Minnesota. It avoids all the difficult cross- 
ings of White river, a confluent of the Duwamish, and was the chosen route of Governor Stevens 
in his explorations for a northern line of railroad. It is within 55 miles of Seattle, a promising 
town near the mouth of the Duwamish, possessing the finest and largest body of agricultural 
land and the best harbor in the whole district. An adequate appropriation by Congress for a 
military or territorial road from Fort Benton on the Missouri, via the Sno-qual-moo pass to 
Seattle on Puget Sound, would be of more positive and permanent benefit to this section of country 
than any other single measure I now know of, as it would greatly facilitate immigration and 
render comparatively easy the transport of troops and supplies through a country nearly coter- 


‘minous with Great Britain’s possessions, and inhabited by tribes of Indians over whom the 


protection and the power of our government should be brought into efficient exercise without 
delay. 

Washington Territory, notwithstanding its great and universally acknowledged salubrity, its 
soil perfectly adapted to the culture of all the cereals except maize, its valuable forests and 
ample waters, has not very sensibly increased in population within the past two years. This 
fact may be attributed to various causes, its remoteness from the populous eastern States, the 
difficulty at present of reaching it, and its propinquity to the golden State of California, whither 
all our migratory citizens rush, anxious apparently to spend a lifetime in search of a gilded 
shadow. There is another reason, however, for this sparseness of population, which I think has 
not been duly considered, although it has exercised a very serious influence. I allude to our 
donation laws. i i ie * ss i Business, trade, enterprise, 
and capital will seek and find their proper level. They cannot be safely forced. 

The law of September, 1850, gave 640 acres of land to every married, and half of that 
quantity to every unmarried, citizen who would reside upon and cultivate the same for four 
consecutive years, without power, however, of alienation over these unnecessarily large tracts 
during this long period of probation. Under these circumstances men of enterprise and capital 
would not come here, when they could purchase public land to the eastward at the minimum 


price, and have the benefit of four years’ speculation thereon if they desired it. * si 
* * x x * x * * x * * 


* * * * * ie * * * * * * 


I look forward to the Ist of December proximo, when the donation law expires by limitation, 
as the harbinger of a new and better state of things. The lands should be surveyed as fast as 
possible and thrown at once into market, then we will see capital and all its attendant advant- 
ages flowing gradually but surely towards this delightful country. 

Truly, your friend, 
H. A. GOLDSBOROUGH. 

Commander James Atpen, U.S. N., 

Assistant Coast Survey. 
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APPENDIX No. 58. 
Table for projecting maps of large extent, arranged by Assistant J. FE. Hilgard. 





The tables are based on a polyconic development of the earth’s surface, which supposes each 
parallel of latitude represented on a plane by the development of a cone having the parallel for 
its base, and its vertex in the point where a tangent to the parallel intersects the earth’s axis. 
The degrees on the parallel preserve their true length, and the general distortion of area is less 
than in any other mode of representing a given portion of the earth’s surface. | 

Denoting by a the equatorial radius of the spheroid, e the eccentricity, then the normal to 

a 
(1 — e? sin ?L)*¥ 
Rp=WN cos L; and the radius of the developed parallel, or the side of the tangent cone 
r= NecotL. Designating by n any arc of the parallel, or difference of longitude to be 
developed, and by @ the corresponding angle subtended by the developed parallel at the vertex 
of the cone, then the length of the given arc will be 
nRp = MN cos L, 
andalso @7 =6Ncot L; and hence 6= 7 sin L. 

To determine rectangular co-ordinates X and Y, for projecting from the middle meridian the 
points of intersection of the meridians and parallels, we have simply, the developed parallels 
being arcs of circles, 


any point on the parallel of latitude L, is N= The radius of the parallel 


a Mane Y =r versin 0. 

Table I gives the co-ordinates for thirty degrees of longitude on each parallel, from latitude 
20° to 54°. The numbers correspond to the actual dimensions of the earth in metres, and are 
to be divided by the proper number for any desired scale. 

Table II gives the length, in metres, of one degree of latitude and longitude, for each degree of 
latitude, from 20° to 54°; also the radii of the developed parallels, which may be used to — 
describe the parallels by means of beam-compasses, when the scale permits. It also gives the 
values of @ for 10° of longitude, by means of which the tables may readily be extended. 

In order to project a map by the aid of these tables, draw a straight line as middle meridian 
of the map, on which space off the required degrees of latitude by the values given in Table II. 
Through the points so marked construct lines perpendicular to the meridian, and parallel with 
each other, which will be tangents to the parallels of latitude at their intersection with the 
middle meridian. 

On these tangents lay off, from the middle meridian, for each required longitude the corres- 
ponding X from the tables, and offset Y perpendicular to it, to the northward. Through the 
points so found, draw continuous curves for the parallels and meridians. 

Tables III, IV, and V are auxiliaries for converting metres into yards and miles, and recipro- 
cally, to accommodate the values in the preceding tables to other units. It will, however, be 
obvious to every experienced draughtsman, that, in place of making a great many numerical 
conversions, it will be preferable, in every case in which the scale used is not a simple fraction 
of the natural size—such as one-millionth part or one ten-millionth part of nature—to draw a 
scale so divided and numbered that the values from the tables can be immediately taken off. 
For instance, if it is required to project a map on a scale of 50 miles to 1 inch, we find in Table 
III. B., that 50 miles are equal to 80,470 metres; we construct a scale, therefore, on which 1 
inch is called 80,470 metres, or we make 1.2427in. = 100,000 metres, and with this scale work 
from the Tables of X and Y, with unchanged numbers. 

When the polyconic development is extended to the whole surface of the sphere, a figure 
results, which is represented on Sketch No. 65, The distortion, unavoidable in any representation 
of a spherical surface on a plane, is here greatest in the equatorial regions near the eastern and 
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western extremities of the map. The circumpolar regions are well represented, and it is 
believed that this projection will be found preferable to Mercator’s for maps illustrating various 
points of physical geography, the only kind for which representations of the whole sphere are 
likely to be desirable. 

Table VI gives the data for the projection of a sphere on this principle. Draw the central 
meridian from pole to pole = 3.142, the radius of the sphere being assumed = 1. On this 
meridian space off every tenth degree of latitude, and, through the points so obtained, describe 
the parallels with the corresponding radii from the table, and construct their limits by the co- 
ordinates x and y. On each parallel, space off equidistant meridians with the values of 10° of 
parallel given in the table, and, through the points so determined, draw (with a curve board or 
piece of whalebone) continuous curves for the meridians. In the projection of a hemisphere 
the limiting line differs but little from a circle, as will be perceived by tracing out the meridian 
90° East and West on the map. While this mode of representing a hemisphere is undoubtedly 
the best that can be devised for preservation of areas and azimuths, the following modification 
approaches to it so nearly, and is so simple in its construction, that it deserves particular notice. 

The radius of the sphere being assumed = 1, with a radius of 1.571 describe a circle as 
limiting line, and draw diameters for equator and central meridian ; describe each parallel with 
a radius equal to the cotangent of the latitude, as given in Table VI, and divide them into 
equal parts for the intersections of meridians. 

This is, in fact, a method in common use, and although empirical in its nature, that is to say, 
not representing any geometrical idea of projection or development, it varies from the very best 
method by quantities quite inconsiderable where the representation necessarily deviates very far 
from nature. 

The following constants may be found useful : 


Equatorial radius of earth a= 6377397 metres: log. = 6.80464346 
Polar radius of earth psa hoo 00T gre «¢ = 6.80318928 
Square of the eccentricity sete e? = 0.00667437 ‘ = 17.8244104 


1 metre = 39.36850 inches of the United States standard scale. 
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TABLE II. 


Length, in metres, of one degree of latitude and longitude, from latitude 20° to 54° ; values of the 
corresponding radii of the developed parallel, and angles at each pole for 10° of longitude. 

















Lat. |1° of latitude.| 1° of longi- |Radius of par-) @ for 10° of 
tude. allel. longitude. 
° Metres. Metres, Metres. OR ae ty 
20 110 693.3 | 104 634.8 | 17 528 600 3 25 12.7 
21 110 706.0 | 103 958.2 | 16 620 820 35 01.3 
22 110 719.2 | 103 250.0 | 15 792 110 44 45.8 
23 110 732.9 | 102 510.5 | 15 031 865 54 26.3 
24 110 747.1 | 101 739.8 |; 14 331 780 4 04 02.5 
25 110 761.7 | 100 938.2 | 13 684 530 13 34.3 
26 110 776.7 | 100 105.9 | 13 083 990 23 01.4 
27 110 792.2 99 243,2 | 12 524 960 32 23.7 
28 110 808.1 98 350.2 | 12 002 960 41 41.0 
29 110 824.4 97 427.4 | 11 524 770 | 50 53.1 
30 110 841.0 96 474.8 | 11 055 200 5 00 00.0 
3 110 858.0 95 492.9 | 10 623 179 09 01.4 
32 110 875. 2 94 481.9 | 10 215 570 17 57.1 
33 110 892.8 93 442.1 | 9 830 067 26 47.0 
34 110 910.7 92 373.8 | 9 464 760 35 31.0 
35 110 928.8 rip beer fey cshou WI EPH 44 08.8 
36 110 947.2 90 152.9 | 8 787 972 52 40.3 
37 110 965.8 89 001.0 | 8 473 340 6 Ol 05.3 
38 1L0 984.6 87 821.9 | 8 173 042 09 23.8 
5 111 003.5 86 616.0 | 7 885 875 17 35.5 
40 111 022.6 85 383.6 | 7 610 788 25 40.4 
41 111 041.8 84 125.1 | 7 346 915 33 38.1 
42 111 661.1 82 840.8 | 7 093 423 41 28.7 
43 111 080.5 81 531.1} 6 849 560 49 119 
44 111 100.0 80 196.5 | 6 614 648 56 47.7 
45 Dil gl lost 78 837.3 | 6 388 064 7 04 15.8 
46 111°138.9 77 453.9 | 6 169 244 11 36.2 | 
47 Ill 158.4 76 046.8 | 5 957 663 18 48.7 
48 iWiale SWAEE tes 74 616.3 | 5 752 845 25 53.2 
49 edi lp GW har 73 162.9 | 5 554 355 32 49.6 
50 111 216.4 71 687.0 | 5 361 781 39 37.6 
51 111 235.6 70 189.1 | 5 174 752 46 17.3 
52 111 254. 6 68 669.6 | 4 992 925 52 48.4 
53 111 273.4 67 129.0 | 4 815 973 59 10.9 
54 111. 292.1 65 567.7 | 4 643 603 8 05 24.6 








TABLE IIl.—A. 
Table for converting metres tnto statute miles. 
1 metre = 0. 000621346 mile. 


[6. 7933335. ] 











Metres. Miles. Metres. Miles. Metres. Miles. Metres. Miles. 
100000 62. 135 acoso sccnswe| omen evnescneet| cna boe se sts | ee ees <a wie a oll aie eu oo eee nee ee Aa 
90000 55. 921 9000 5. 592 900 . 559 90 056 
80000 49.708 8000 4.971 800 497 80 - 050 
70000 43. 494 7000 4. 349 700 435 70 044 
60000 37. 281 6000 3. 728 600 rey ke) 60 037 
50000 31. 067 5000 3.107 500 311 50 031 
40000 24. 854 4000 2.485 400 . 249 40 - 025 
30000 18. 640 3000 1. 864 300 . 186 30 -019 
20000 12. 427 2000 245 200 124 20 012 
10000 6. 213 1000 621 100 . 062 10 -, 006 
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TABLE III.—B. 


Table for converting statute miles into metres. 
1 mile = 1609. 40831 metres. 
[3. 2066665.] 


























































Metres. Miles. Metres. Miles. Metres. Miles. Metres. 
ECT ERIE) SUN See, 9 RRR | ECE oS See en EO on Te me eee.) eee | Re Ya es ee - 

144846. 75 9 14484. 68 0.9 1448. 47 0. 09 144. 85 

128752. 66 8 12875. 27 0.8 1287. 53 0. 08 128. 75 

112658. 58 7 11265. 86 0.7 1126. 59 0. 07 112. 66 

96564. 50 6 9656. 45 0.6 965. 65 0. 06 96.56 

80470. 41 5 8047. 04 0.5 804. 70 0. 05 80. 47 

64376. 33 4 6437. 63 0.4 643. 76 0. 04 64. 38 

48282. 25 8 4828. 23 0.3 482. 82 0. 03 48, 28 

32188. 17 2 3218. 82 0.2 321. 88 0. 02 32.19 

16094. 08 1 1609. 41 0.1 160. 94 0. 01 16. 09 

TABLE III.—C. 
Table for converting metres into yards. 
1 metre = 1. 09356959 yard. 
[0. 0388464. ] 
Metres. Yards. Metres. Yards. ~ || Metres. Yards, Metres. Yards. 
100000 Snel See ee ee eee (oe on ee hoo mes lcacenerc sce cllcocesecalaescseene 

90000 98421. x 900 984. 21 90 98. 42 9 9.84 
80000 87485. 3 800 874. 86 80 87.49 8 8.75 
70000 76549. 700 765. 50 70 76.55 if 7.65 
60000 65614. ‘ 600 656. 14 60 65. 61 6 6. 56 
50000 54678. : 500 546. 79 50 54. 68 5 5.47 
» 40000 43742. F 400 437. 43 40 43. 74 4 4,37 
30000 32807. , 300 328. 07 30 32, 81 a 3. 28 
20000 21871. ‘ 200 218.71 20 21. 87 2 2.19 
10000 10935. 100 109. 36 10 10. 94 1 1. 09 











TABLE III.—D. 


Table for converting yards into metres. 
1 yard = 0. 91443654 metre. 
[9. 9611536.] 





























Yards. Metres. Yards. Metres. Yards. Metres. Yards. Metres. Yards. Metres. 

100000 AAS RES oe. ol oe ee fate ll awn a ae ane eee en | toca wa cna ganic esse scala anemone 
90000 82299. 29 9000 8229. 93 900 822. 99 90 82. 30 9 8. 23 
80000 73154. 92 8000 7315.49 800 731.55 80 del G 8 (By: 
70000 64010. 56 7000 6401. 06 700 640. 11 70 64. 01 7 6, 40 
60000 54866. 19 6000 5486. 62 600 548. 66 60 54. 87 6 5.49 
50000 45721. 83 5000 4572.18 500 457, 22 50 45. 72 5 4.57 
40000 36577. 46 4000 3657.75 400 365. 78 40 386. 58 4 3. 66 
30000 27433. 10 3000 2743. 31 300 274. 33 30 27.43 3 2.74 
20000 18288. 73. 2000 1828. 87 200 182. 89 20 18. 29 2 1.83 
10000 9144, 37 1000 914. 44 100 91. 44 10 9.14 || I 0. 91 
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Yards. 





100000 
90000 
80000 
70000 
60000 
50000 
40000 
30000 
20000 
10000 


Miles. 


56. 
61. 
45. 
39. 
34. 
28. 
22. 
17. 
Ts 
. 682 
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TABLE III.—E. 
Table for converting yards into miles. 
1 yard = 0.000568182 mile. 

[6. 7544873.] 








818 
136 
455 
173 
091 
409 
727 
045 
364 


Miles. 





SR PNT Sirs 
io 2) 
ree 
-— 





Yards. 


Miles. Yards. Miles. 
0.511 90 0. 051 
455 80 045 
398 70 040 
341 60 034 
284 50 028 
2220 40 023 
. 170 30 017 
114 20 - 011 
057 10 . 006 


TABLE IV. 





Length of a degree of the meridian, in nautical and statute miles, for each fifth degree of latitude 
between 20° and 50°. 





1° of latitude. | In latitude. 





Nautical miles. ° Statute miles. 
59. 669 20 68. 779 
59. 706 25 68. 822 
59. 749 30 68. 871 
59. 796 35 68. 925 
59. 847 40 68. 984 
59. 899 45 69. 044 
59.951 50 69. 104 

TABLE V. 


1° of latitude. 





Length of a degree of longitude, for each degree of latitude from 19° to 54°, expressed in nautical 
and statute miles. 


1° of the equator = 60 nautical miles — 69.160 statute miles — 111, 306. 6 metres. 





1° of longitude. 





Statute miles. 


65. 
65. 
64. 
64, 
63. 
63. 
62. 
62, 
61. 
61. 
60. 
59. 
59. 
58. 
58. 
57. 
56. 
56. 





415 
015 
594 
154 
695 
216 
718 
200 
664 
109 
536 
944 
334 
706 
060 
396 
715 
016 


66.751 
55, 404 
56. 039 
55. 657 
55. 259 
54. 843 
54. 411 
53. 962 
53. 497 
53. 016 
52.518 
52. 005 
51.476 
50. 931 
50. 370 
49. 794 
49, 203 
48. 597 


Nautical tniles. 





In latitude. 








47. 
AT. 
46. 
46. 
45. 
44, 
43. 
43. 
42. 
41. 
40. 
40. 
39. 
38. 
37. 
37. 
36. 
35. 





1° of longitude. 


Nautical miles. | Statute miles. 





976 
341 
690 
026 
348 
656 
949 
230 
498 
752 
993 
222 
439 
643 
835 
016 
186 
344 





55. 300 
54. 568 
53. 819 
53. 053 
62. 271 
51. 473 
50. 659 
49. 830 
48. 986 
48. 126 
47, 251 
46, 362 
45. 460 
44, 542 
43. 612 
42. 668 
41.710 
40. 740 
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TABLE VI. 


Radit and co-ordinates for the polyconic development of a sphere, the radius of the sphere being 
assumed = 1. 


























Latitude. oa y- Tan penis e Radius of parallel. 
3 
0 3. 142 0. 000 0. 1745 Inf. 
10 2. 942 0. 823 0. 1719 5. 671 
20 2.416 1. 439 0. 1640 2.747 
30 1. 732 1. 732 0. 1512 1, 732 
40 1. 074 1. 709 0. 1337 1. 192 
50 0. 563 1.461 0. 1122 0. 839 
60 0. 236 1. 104 0. 0873 0. 577 
70 0. 069 0.721 0. 0597 0. 364 
80 0. 008 0. 352 0. 0303 0. 176 
85 0. 001 0.175 0. 0152 0. 087 
90 0. 000 0. 000 0. 0000 0. 000 

















APPENDIX No. 59. 


Communication from Assistant Charles A. Schott, of the Computing Division, Coast Survey Office, 
on the determination of the probable error of an observation from the differences of the observa- 
tions from their arithmetical mean. 

Wasurneton, November 26, 1856. 

Dear Sr: The practical value of the following article, taken from No. 1,034 of the Astrono- 
mische Nachrichten, has induced me to translate it, and to add an example. 

‘‘The determination of the probable error of observation by means of the sum of the differences, 
these being considered as essentially positive from their arithmetical mean, deserves attention 
on account of its simplicity. It has, therefore, been thought proper to develop the formule 
referring to this case. . 

Let p be the true value of a quantity repeatedly observed. 

aad aa” .... the individual values and obtained under like circumstances 
ee ef el, |. . the true errors of observation, and m the number of observations. 
We then have 
a=p—e 
a =p—? 


a'=p—e' 


(n -— 1) (n — 1) 
a € 


= p— 
The arithmetical mean of the observed values is 
eee eg roe i Ba aed ie 
n 7 a a n 
and their deviations from this mean are respectively 
(n—1)e—e —e—... 
n 
—e+t(n—1)¢—e"—... 
n 
—e—e/t(n—I1)e7—... 
A STEN RTI ae its 


(n -— 1) 
€ 
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We designate these quantities by f/f”... and their sum, considering them as positive, by 
2 f. If, as is here supposed, the observations are of the same weight, the same probable error 
p corresponds to each of the true errors ¢¢ e’..... ; also, the probable error p’ refers to the 
differences ff’ f”.... and is equal to 


fea +e—n par 


The quantities Sf' fl’... are only subject to th nO that their sum = 0, hence the 
sum of the positive must atrial the sum of the negative deviations. According to Gauss, the 


average value of a number of such differences, having the probable error p’, equals 
p at h 
0.476936 vz om 


, — 0.476936 Vz Sf yp, =p.) * w— 1 














n 
_ 0.476936. vz SF dae 





We meet generally with the formula 0.845347 3f i which give the value of p a little too 


large.’’ 

Ezample.—The azimuth results at Webb station have been selected on account of the occur- 
rence of one predominent value (thrown out by the criterion) and their small number, both — 
circumstances tending to bring the formula to a severer test. We have 





Mark E. of N. Diff. 
(e) , nm” 
6 07 44.88 | — 0.76 
45.65 | + 0.01 | Ig. 0.845347.--.-.... = 9, 92704 
45.89 | + 0.25 [ie. 8:20 -oennpeme-eo 0. 91381 
£080 | 10.84 fle. V 90-0 ee 9. 02288 
46.55 | + 0.91 
44.78 | — 0.86 | p= +0".73. 9. 86373 
“47,97 | - 2.33 | and prob. error of mean — + 0”.23. 
44.03 | — 1.61 | by means of squaring we obtain for the same + 0.76 and + 0”.24 respectively. 
45.62 | — 0.02 
46.25 | + 0.61 
Mean 6 07 45.64 | + 4.11 
— 4.09 
8. 20 ‘ 











I remain, sir, yours, very respectfully, 


CHAS. A. SCHOTT. 
Professor A. D. Bacue. 
Superintendent U. S. Coast Survey. 


APPENDIX No. 60. 


Description of an apparatus for measuring subsidiary base-lines. 


Any apparatus for the measurement of base-lines, which does not, in a great degree, combine 
the principles and details of the principal base apparatus of the Coast Survey, must necessarily 
fall far short of it, not only in accuracy, but also i in facility of use and despatch, 


% Thrown out by the criterion, but here retained. 
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The compensation of the effects of temperature, with all the means for securing uniformity of 
action, the delicacy of the level of contact, the facility of adjustment in line and elevation 
afforded by the elaborate construction of the trestles, cannot be approached by appliances much 
short of that apparatus itself, and to it we must always look for the accurate ascertainment of 
distances. 

There are many cases, however, of local surveys in advance of the primary triangulation, and 
of check measurements desired in extensive secondary series, in which an accuracy of lineal 
measurement less than that attainable with the compensating base apparatus is sufficient, and 
where the greater length of time required in using an inferior apparatus is compensated by the 
fact that it requires but little more than the usual force of a triangulation party to operate 
with it. 

For the purposes indicated, different means have, at various times, been devised and used by 
the Assistants having charge of such work, and an apparatus designed by Assistant Boutelle is 
described in Appendix No. 41, Coast Survey Report for 1855. 

The form of construction now presented is the result of a careful study of the subject by 
Assistant J. E. Hilgard and Mr. Joseph Saxton, in consultation with the Superintendent, with 
special reference to the experience with other apparatus. It has been used in the measurement 
of three lines during the past two years by different persons, and has given great satisfaction to 
the operators. 

The principal points arrived at were the following: 

1. To protect the iron rod from rapid changes of temperature, and to have a thermometer so 
placed that its indications will correspond to the temperature of the rod. 

2. To effect the contact of the rods, or coincidence of lines by a continuous screw-motion. 

3. In the construction of the supports, to combine a large range in elevation with the means 
of making a nice final adjustment. 

The manner in which these ends have been attained may be seen on Sketch No. 64, where the 
apparatus is figured. A round iron rod, of one quarter inch diameter, and four metres long, is 
encased in a solid wooden bar, three inches wide and six inches deep, composed of two pieces 
firmly screwed together, as seen in figures 1 and 2. Figure 3 shows the manner in which the 
thermometer is inlaid in the middle of the bar, so as to bring the bulb near the iron rod, the top 
of its case closely filling up the aperture. In practice, the thermometer is withdrawn and read 
every twenty minutes or half hour. The temperature of the rod changes slowly; and, while it 
never differs greatly from that of the air, it is unaffected by alternations of sunshine and clouds, 
which greatly affect the indications of an exposed thermometer. 

In figure 1, the upper part of the wooden bar is taken off in order to show the details of the 
arrangement for making the contact; a is the forward end of a rod already in position, armed 
at the end with a plane of hardened steel ; a’ is a portion of the forward bar about to be brought 
into position, in contact with a. Each rod is movable lengthwise in its groove by the action of 
a screw d, counteracted by the spring e; fis a short tube armed with a steel knife-edge which 
slides over the end of the rod, and is pushed outward by a spiral spring rather more than suffi- 
cient to overcome its friction, (see figure 7,) and has a delicate line drawn on it, the coincidence 
of which with a similar line on the index plate 7 fastened to the rod, determines that position 
of the slide in which the knife-edge is at the known distance from the plane at the other end of 
the rod. The silver index-plate 7 is visible through a slot in the sliding piece, called the 
abutting slide. The plate 7 passes through a notch in the collar &, and prevents the rod from 
twisting by the action of the screw. 

When the whole bar is nicely adjusted on the trestles or stands in elevation and alignment, 
and within one-eighth of an inch in distance either way, the exact adjustment is effected by 
sliding the rod within the bar by means of the screw d and spring e until the lines on the index- 
plate and abutting-slide coincide, the knife-edge on the latter abutting meanwhile against the 
steel plane of the preceding bar, which suffers no pressure except that due to the small spiral spring 
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within the abutting slide. In judging of the coincidence of lines, a magnifyer is made use ong 
which can be conveniently attached to the bar, or carried by the operator, aq 

Figures 4, 5, and 6 show the improved sthyal 4 

On a fated seta) with double legs of the usual construction, is screwed a cross-piece /, carry- | 
ing the upright guides m, m, to which can be clamped at any elevation the cross-piece n, which 
has a small spirit-level attached, to indicate its horizontal position. A similar cross-piece o, 
can be moved parallel to n, up or down, half an inch from its average position by means of the 
wedge p, as the drawing shows abundantly. . 

The bars being four metres in length, the stands are set up at distances of two metres, each — 
bar being supported at one-fourth its length from the ends. The height of the stands is approxi- 
mately adjusted by the spreading of the legs, and the cross-pieces n are clamped at a suitable ; 
height, which is ascertained by sighting across the top of the pieces o to a bar already in posi- 
tion, the wedges p being placed in their average position. The bar is next placed on the stands _ 
in approximate alignment, for which the space between the uprights makes ample allowance, if 
the stands are set with moderate care; it is then adjusted in elevation by means of the wedges, 
and either placed level or at any required inclination. The alignment is now perfected, for 
which purpose a slight piece of brass wire qg, is inserted near each end on top of the bar, which 
is merely shifted by hand, and not in any way clamped to the stands, as its weight is quite 
sufficient to insure stability; at the same time the position in distance is approximately so 
adjusted as to bring the perfecting of it within reach of the screw motion. 

A couple of small spirit-levels attached to each bar, one near each end, where it is con- 
veniently seen by the persons operating the wedges, expedite greatly the work of adjusting the 
bars to a level, which is, on the whole, the best mode of using the apparatus, considerable 
changes of level in the ground being overcome by making a vertical offset with a theodolite. 
A sector with spirit-level, placed on top of each bar near the middle of its length, may be used 
for measuring inclinations, if desired, and accompanies the apparatus. 

Considerable irregularity of ground can be overcome by means of the stands described, as they 
afford a vertical range of about two feet. 

The apparatus is provided with three pairs of stands, and six persons operate it with facility. 
Three persons to carry forward the stands, set them, and approximately adjust the cross-pieces ; 
two to carry forward the bars, and, eibbiotiel at the stands, manipulate for its nice adjustment 
under the direction of the operator between the bars, who makes the contact. An additional — 
hand is required to transport tools, theodolite, water, &c. : 

The apparatus was first used in May, 1855, in remeasuring a portion of Dauphine Island Base, 
between marks that had been left in the original measurement with the compensating base — 
apparatus. One hundred and eighty-nine bars, or nearly half a mile, were measured at the rate 
of a little over three minutes to the bar, and the distance agreed with that previously measured, — 
within two-tenths of an inch. 

In the same year, a line of 717 bars, or one and three-quarters of a mile, was measured on 
Chandeletr Island, at the rate of two and one-fifth minutes to the bar; and, subsequently, a line 
of over one mile was measured, near Pensacola, at precisely the same rate of speed. 


APPENDIX No. 61. 


Method of testing a repeating Theodolite, illustrated by Assistant J. EL. Hilgard. 


A new ten-inch repeating theodolite, C. 8. No. 79, having been constructed by Mr. Wm. 
Wiirdemann, and graduated with great care on the Coast Survey dividing-engine, it was 
thought desirable thoroughly to test its qualities before taking it to the field, and to compare it, 
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at the same time, with two similar instruments, by Gambey, just received. The same process, 
which will be fully described, was applied to the three instruments, and of the comparisons it 
is only necessary to say here, that in all points of construction, parellelism of axes, power of 
telescopes, levels and clamps, the preference was given to the instrument by Mr. Wiirdemann, 
except in the matter of graduation, in which the Gambey theodolites are, at least, fully equal. 

A brief notice of the principal points in the construction of the instrument will suffice here, 
the main purpose of this article being to give an example of the mode of examining such an 
instrument. 

Theodolite No. 79 was designed not only for the measurement of horizontal angles between 
objects nearly in the plane of the horizon, but also for the determination of azimuth by observa- 
tions of circumpolar stars; hence the transit axis of the telescope has been made longer than 
would be requisite for the former purpose merely ; the form of its pivots has received particular 
attention, and the axis is perforated and provided with a mirror for illuminating the field of 
view. A counterpoise to the lamp is provided, to be attached to the opposite pillar whenever 
the lamp is used. ‘The pillars are of sufficient height to admit of revolving the telescope about 
its axis. The focal length of the telescope is 18 inches, aperture of object glass 21 inches, and 
the magnifying power generally used is 36. The length of the transit axis is 10 inches, and 
the value of one division of the striding level is 1.56, the length of a division being equal to 
one millimetre, or one twenty-fifth part of an inch. 

One of the principal novelties in the construction is the form of the lower clamp, which holds 
the circle to its base, it being a circular clamp, similar to that which is usually employed to 
clamp a telescope in altitude. 

The alhidade carries two ‘‘flush’’ verniers, very little depressed below the plane of the grad- 
uated circle. On the Gambey circle this depression is considerable, and while it gives rise to 
parallax affecting the reading, which is hardly entirely remedied by the long sight-tube in 
which the magnifying lens is mounted, it does away with the appearance of a dividing line 
between the vernier and circle, which somewhat impedes our judgment of the coincidence. 
Observers will probably differ in their preference for one of these forms over the other, as they 
may be individually more affected by the parallax or the dividing line. . 

_ The verniers in No. 79 are disposed at an angle of 45° with the direction of the telescope, 
and can be read without danger of touching with the hand, either the latter, while remaining 
pointed, or the pillars supporting it. They are carried by a thin, slightly conical plate, with- 
out perforations, which removes all danger from flexure of the radii or spokes more generally 
employed. 

The alhidade is also provided with two small levels, at right angles to each other, of sufficient 
delicacy to be used in levelling the instrument for the ordinary measurement of angles. 

For the purpose of examining the graduation and determining the eccentricity of the alhidade, 
readings of the two verniers were made at each 10° of the graduation, vernier A being set each 
time to the precise reading; the circle was brought round 180° for the purpose of reading B 
under the same illumination, and, after setting the verniers forward 10°, the circle was moved 
back through that angle, so that the person reading did not change his position. 

The readings, so taken, are recorded below, in Table I, where they are arranged in two sets, 
those readings differing 180° being placed on the same line, 
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TABLE I. 


Readings of every ten degrees on the circle, and determination of angular distance of verniers. 






























re) , ” ” ” ’” ” ” 

0 00 00 10 + 10 —| & + 2.5 — 1.0 1.00 
10 00 | 00 | 10 ot kag fe 0 | 5.0.) . thoes 
20 00 00 05 + 45 0 + 2.5 — 1.0 1. 00 
30 00 00 05 + 5 0 + 2.5 + 1.0 1. 00 
40 00 | 00 % 05 ae 4+. 5) + 5.0.) 
50 00 00 05 + #5 + 65 + 5.0 + 1.5 2.25 
6000 | 00 | 05 + 5 ae oe ee ae 
70 00 00 05 + 5 + 5 + 5.0 + 1.5 2.25 
80 00 | 00 | 05 + 5 eT Ip. 6dee) eR ae ae 
90 00 | 00 | 05 ais a oe oe ee ee ee 

100 00 | 00 | 05 Sigs 0°) 3.6 fae Te 
110 00 00 05 + 5 0 + 2.5 — 1.0 1. 00 
120 00 00 05 + 5 0 + 2.5 — 1.0 1.00 
130 00 | 00 | 05 = My 6.4 oS, soe 
140 00 00 00 0 + 5 + 2.5 — 1.0 1.00 
150 00 | 00 | 00 0 +10... | che Be Geena ee | ee 
160 00 00 55 5 + 10 + 2.5 — 1.0 1. 00 
170 00 | 00 | 55 5 + 10 |: -pieheitie =a iets 
3 18)62.5 17)26. 75 

Angular distance of verniers = 180° + 3.5 + 3.5 ait oF 

m —=1,'725 








The differences of the readings of verniers A and B may be due, first, to their constant angular 
distance being slightly more or less than 180°, which we will designate by 180 +- A; secondly, 
to eccentricity of the alhidade, or the centre of its axis not coinciding precisely with the 
centre of the graduated circle; thirdly, to errors of graduation on the circle; and, fourthly, to 
the accidental errors of reading. If we designate by » the effect of eccentricity on the differ- 
ence of the verniers, we have, for any position of the verniers, B— A= 180° + A+ p; and, for a 
position differing 180° from the former, B— A = 180° +24— yp. Thus, if we take the mean 
of the differences B — A for readings differing 180°, as placed in juxtaposition in the table, this 
mean will express the angular distance of the verniers cleared of the effect of eccentricity, but 
each value affected by errors of graduation and reading. The column Mean, under B — A, 
gives these values, the mean of which is + 3”.5, showing that the zero on vernier B is distant 
from that on vernier A by 180° 00! 03'.5. . 

The differences A of the several values from this mean are due to errors of graduation and 
reading ; if we ascribe to the indication of one vernier the mean error m, arising from both 
sources, each of the differences B—A is affected by the mean error m ¥?, and the mean of two 

2 
such differences is again affected by the mean error m = wet nme ky) 


Acccording to this table, the errors of graduation appear exceedingly small; indeed, since 
the uncertainty of reading is included in the value of m, and since that cannot be estimated at 
less than half the closest indications of the verniers, or 2.5, m is obviously too small, which 
must be ascribed to a compensation of errors peculiar to this method of treatment. In the 
sequel, a larger and more probable value is found for the same uncertainty, from the same read- 


ings that form the basis of the above discussion. 
In order to determine next the eccentricity of the instrument, we subtract from the differences 





THE UNITED STATES COAST SURVEY. 3138 


B—A in table I the constant difference + 3’.5 of the verniers. The residuals will be composed 
of the effect of eccentricity and accidental errors of graduation and reading, and are given in 
table II under the head » +m. If we now designate by e the angular value of the eccentri- 
city, or the distance of the centre of graduation from that of motion, expressed in seconds ot 
are for the radius of the graduated circle, and by p that reading on the limb which would be 
designated by a line passing from the centre of graduation through that of motion to the limb, 
then (r—p) is the angle which the verniers make for any reading r, with the line of eccentricity, 
and 2 ¢ sin (r—p) = p will be the effect of eccentricity in the differences of the vernier-readings. 
Moreover, for any reading 7” differing 180° from 7, the effect of eccentricity will be the same in 
amount as for r, but with opposite sign, or “/—=— 2« sin (r—p). In table II, therefore, the 
values in columns I and II should be respectively equal, with opposite signs, if they were not 
affected by the accidental errors m. The next column gives o = half the difference of the 
preceding values, which correspond to » = 2 « sin (7—p), affected in a less degree by the acci- 
dental errors of reading and graduation. 
In order to derive the values of ¢ and g from those of o in the table, we observe that they 
correspond respectively to the following equations : 
For 0°,o,=2¢esin( 0° —p)=2e(sin 0° coso—cos 0° sin p). 
For 10°, o,= 2¢sin ( 10° — p) = 2e (sin 10° cos —cos 10° sin p). 
For 120°, o,= 2e sin (120° — p) = 2e (sin 120° cos eo — cos 120° sin p). 
&c., &c., &. 
Of which equations we have 18, or half the number n of readings made. 
Resolving these equations, by the method of least squares, with reference to 2 ¢ cos p, and 
2 sin p, we find 
2 ¢ cos p= 2 (a, sin 0° + a, sin 10° +... + a, sin 170°). 
2 e sin p= 2 (a, cos 0° + a, cos 10° + ... 4+. 4,, cos 170°). 
the first of which expressions is the mean of the products of the several values of o into the 
sines of the corresponding angles on the limb, and the second the mean of the products of the 
same values into the cosines. 
Table II gives these sines, cosines, and products, and the sums of the latter. In dividing 
2 esin p by 2 € cos p, the factor 2 disappears, and we have 


__ 2 (a cos 7r)__ + 33.4 
eS" sin 7) atte (6,0 
33.4 


For ¢ we have, further, 2 ¢ sin 79°= 3” and.e=— 359: 


—pal id, oud po (o-. 





40 cs 
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TABLE II: i 
Determination of Eccentricity t sing 
| | its a 
r. nom um nareon AS Sin. r. | Cos. 7. | o Sin. r. | o Cos. r. 
1. II, 2 / 
fe) ” ” ” ” ” 
8. PASE 6B) 8eb ed) ery..8. 00 1. 00 0. 0 + 1.5 
1’ Voth G. 6 it, oak hd ate Bed tardy .98) + 0.9 + 14-9 
2001 Aba & “Yo—$. Bid SE 9-6 34 .94) + 0.9 + 2.3 
30 | +15 | —35 | +25 60 5 OT hi hes 108 pee eee 
rey ia ee feel Sa 0.0. | .64 .76 0.0 0.0 
50,7) EA 6=l|o + Le KN we 125270 . 64 0.0 | 0.0 
60) (iH Liss boos 0. 0 .87 . 50 0.0 ri nee 
FO? pre 9 Bt ES 0.0 roa 3 84 0:0 | 0.0 
$0 iteash 1 AE Ie 0.0 | -.98 ‘pists ho 0.0 
90 |) + 16, | — 8.5. [nb 2.5, | 1.00 00; + 2.5 0.0 - 
100 SV 40H SB PLL gist) yoo) 5 asf TI ee ab 30, 2 
110 Se-1 6 ee ee 94 |—.84| 4.2.3 — 0.8 
$20) To che d'h do SR teks aR dine CBT ce | Cee OD ieee awe 1.2 
130° | fo 1.8- 08.5 | erase = i9g—4 —), 6g i ee, GS 9 1g 
140) 1) ee B.8° Fe 1dBy | ee 0).Se Go. Vee 276 eh CL PAL 
150-4 = 8.8 TSE 6d ae OT DO ee 2 Ble 
160) 5) 98-5 | Pde BB] eli be Te 84 | SO + 7.0 
170° | —85 | +65 | —75 | .17 |—.98| —1.8 48 
ne POE | | 
ee ee ee 
— 7.9 — 4.0 
} 4 
4-6. VO SEBS, 4 








—_ 





To determine the residual errors of graduation and_reading, we form Table III by computing ~ 
p= 2e sin r for each reading, and subtracting these values of » from those of » + m in Table II, 
bearing in mind that » has the same value for 180° + r as for 7, with reversed sign. We thus 
obtain the values of m, which ate compounded of two errors of graduation and reading combined, 
being the difference of readings of verniers A and B, cleared of 2 and p. se 


TABLE III. 


Residual errors of graduation and readings. 








" Sin. 7. | 2s Sin. r. Yr m. elas m. 

Fe) ” fe) ” ° ” 

0 982 | + 3.7 0 + 2.8 180 — 4.8 
10 934 | + 3.5 10 + 3.0 190 0.0 
20 857 | + 3.3 20 — 1.8 200 — 0.2 
30 755 | + 2.9 30 —14 210 — 0.6 - 
40 -629 | + 2.4 40 — 0.9 220 + 3.9 
50 -485 | + 1.8 50 — 0.3 230 + 3.3 
60 326 | + 12 60 + 0.3 240 + 2.7 
70 -156 | + 0.6 70 + 0.9 250 + 2.1 
80 017 | — 0.1 £0 + 1.6 260 + 1.4 
90 -191 | — 0.7 90 + 2.2 270 — 4.2 

100 .358 | — 1.4 100 + 2.9 280 — 4.9 
110 615 | — 2.0 110 + 3.5 290 — 6.5 
120 656 | — 2.5 120 + 4.0 300 — 6.0 
130 . 777 3.0 130 + 4.5 310 — 6.5 
140 875 | — 3.3 140 — 0.2 |. 320 — 18 
150 -946, — 3.6 150 + 0.1 330 + 2.9 
160 -988  — 3.8 160 — 4.7 340 + 2.7 
170 . 999 3.8 170 — 4.7 350 + 2.7 
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The sum of the squares of the thirty-six residuals m is 870, hence the mean uncertainty of 
one is _— + 3”.2, which, divided by the square root of two, gives + 2”’.3 as the mean 
uncertainty of the indication of one vernier, as depending on accidental errors of reading and 
graduation. 

The same uncertainty is to be ascribed to an angle resulting from the subtraction of the 
mean of two vernier-readings from another mean ; and, when such an angle is the sum of six 
repetitions, the uncertainty from those sources to be ascribed to the single angle is one-sixth of 
+ 2/3 ort. 0.4. 

We have thus ascertained that the angular distance of the verniers is 180° 00/ 03”.5, that the 
eccentricity of the centre of motion is 1’.9 in the direction from the centre of graduation to the 
reading of 79° on the limb, and that the mean uncertainty of the indication of one vernier is 
+ gi, 3. 

Parallelism of vertical axis.—It is a point of great importance in a Paaite circle that the 
axis of the alhidade should be, as nearly as possible, parallel to that of the circle, since, unless 
such is the case, the davertirdent will be changing its plane during the repetition tS ities and 
the effect of this is very sensible in observations of azimuth. An obvious mode of testing this 
point is by levelling the instrument by reversals on one axis, and then examining whether the 
indications of the level will remain uniform while it is revolved about the other axis. But a 
simpler mode is the following: after levelling the instrument as nearly as maybe, revolve the 
circle about the alhidade, the latter being held in its position by the hand, and watch the indi- 
cations of the striding level, which will not change if the two axes are parallel.. The following 
experiment was made in this manner with the instrument in question : 

Circle reads 0°; level reads E. 42.2, W. 52.0 


« 90° « 41.8, 62.7 
«@ -1g9° cé oe ets 
Ty (Io ce 42.2, 52.2 
«© 360° c 49.3, °° 52.1 


The greatest difference of indication in opposite directions is between the readings 0° and 180°, 
and amounts in the mean of both readings to 0.8 divisions, which is equal to about one second 
of arc; a degree of accuracy seldom attained. 

Pigsre of pivots.—The cylindrical form ‘and equality of pivots of the telescope is ascertained 
by means of the striding level. 

The telescope can be turned into all positions in which it is actually used, while surmounted 
by the level, the varying indications of which, while the telescope is gently and slowly revolved 
through dich arcs as the position of the level rill admit of, will show how far the figure of the 
pivots deviates from being perfectly circular. A number of experiments showed that their form 
was perfect within half a second of arc. 

The effect of any inequality i in the diameters of the two pivots is compensated by the reversal 
of the instrument, which is necessary in all classes of observations; but, as a point of work- 
manship, this should also be examined into. | 

The instrument being firmly mounted and levelled, the striding level is placed on the pivots 
and read in direct and reversed positions; the telescope is next lifted out of its bearings and 
reversed so as to interchange pivots and bearings ; the level being agai read in both positions, 
the difference in the indications is caused by twice the difference in the diameters of the pivots. 

This proceeding is too simple to require illustration by an example; in the case before us, the 
average inequality was found to be 1.2, by which the pivot at the illuminated end of the axis 
is smaller than the other one, enaneie in linear measure to one seventeen-thousandth part of 
aninch. Investigations like the foregoing will greatly tend to increase our confidence in an 
instrument, or, if there are material defects, will point out their nature. The actual perform- © 
ance, however, of a theodolite in the measurement of angles, must always be the ultimate test of 
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its qualities. 'The comparison of the means of repeated measurements of an angle between two 
well defined objects, in different positions of the circle, and of the results of repetitions of the 


same angle, will always constitute the best criterion of its merits. 


APPENDIX No. 62. 


Report of Assistant George Mathiot, on the results of an experiment made in printing maps from 
their electrotyped plates. 


Coast Survey Orricr, Evectrotypre Drviston, 
December 1, 1856. 
Dear Str: A short time before your return to the charge of the office, I commenced, by direc- 
tion of Professor Bache, a set of experiments on the use of thin electrotypes of éngtayell plates 
for printing, instead of the castings equal in thickness to the original engraved plates heretofore 
used. 


The plate of ‘‘ Horn Island Pass’’ was selected for the trial. The alto was prepared and — 


placed in the vertical vat on one afternoon, and removed on the second morning following, in 
which time it received a thickness of about that of our map paper, which was more than I 
desired to have, for I am satisfied that even the half of that thickness may be used. The eleva- 
tions of the work on the back of the plate were rubbed down by Mr, Patterson with a piece of 
pumice-stone, and the edges of the thin plate were folded under the edges of an old alto, from 
which the elevations were erased, and the plate placed in the hands of Mr. J. Rutherdale to 
print under my direction. I instructed him to note any changes he might observe in regard to 
the plate while under pressure. The printing has been several times suspended to give place 
for more urgent work ; but over three hundred copies are now off, and Mr. Rutherdale reports 
that he observes nothing more in printing from this plate than from the usual thick electrotypes, 
and should have known no difference but for my intimation in reference to its peculiarities. 

This plate cannot, however, be tested as to its capabilities for printing, as it would furnish 
several thousand impressions, and that number is not wanted. 

The time actually consumed in the production of the plate was not over half a day; this 
included the battery-work, the rubbing down the back, the cutting and smoothing the alto used 
for the support-plate, and the whole was in the hands of the printer in less than forty-eight 
hours from the time it was commenced. 

I hardly think anything remains to prove that the basso plates may be used to great advan- 


tage, that the process described will facilitate the production of the charts of the survey, and — 


greatly economize the time and labor of the electrotype division. 


I have the alto of ‘‘ Nantucket Shoals” in course of making, and, when finished, I propose ~ 


(with your approbation) to make a thin basso of it for printing the edittated now wennae 


After the preliminary experiments had shown that thin plates might be used to print from, ka 
applied it toa number of chart plates for testing its value and discovering any peculiarities — 
which might be required in the use and manufacture of these plates. The plates in the follow- J ; 


ing list were thus produced and used for printing : 

Horn Island Pass printed 250 charts, is still good. 
Portland harbor printed 250 charts, is still good. 
Nantucket shoals printed 280 charts, is still good. 
Port Townshend printed 250 charts, is still good. 
Cedar keys printed 430 charts, split in the border. 
Minot’s ledge printed 250 charts, split on the edge. 
Boston harbor printed 450 charts, split on the edge. 
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_ These plates printed precisely as the ordinary plates, in regard to facility of handling and the 
number of copies they could furnish. The splitting, I supposed, was owing to the peculiar 
quality of the metal, which was brittle in all those which split. Of course this was at my com- 
mand, as I can make the metal malleable or brittle; but I discovered that, as I had necessarily 
to use the vertical vat to make them, the slow diffusion of the newly formed salt at the con- 
stantly decreasing temperatures then prevailing would not allow me to work at the rate 
required for the most plastic metal, and at the same time keep the backs of the plates smooth. 

When I began making the thin plates the temperature was 90 in the solutions, and then I 
found it very easy to make good plates which would not split; but as the temperature fell to 60 
I found it entirely impracticable. 

The thin plates weigh from a sixth to a fourth of the thick ones, and, of course, they require 
only a proportionate amount of copper, zinc, acid, &c., and time for their production. I 
stretched them on plates of zinc, one-tenth of an inch in thickness ; but iron would be better, if 
we could procure a suitable article. This makes the whole expense probably one-fourth or one- 
third of the thick ones ; but one stretch plate will always answer for the thin plates of the same 


chart. 
Very truly, yours, &., 
GEORGE MATHIOT. 
Lieut. A. P, Him, U.S. A., 


Acting Assistant in charge of Coast Survey Office. 


APPENDIX No. 63. 


Letter to the Superintendent, communicating results of analysis made of specimens of the water of 
New York harbor, by Professor Wolcott Gibbs. 


| New York, April 27, 1856. 

Dzar Sir: Agreeably to your request, I have determined the specific gravities and the quan- 
tities of saline matter in eleven samples of water taken from different parts of New York harbor. 
The samples were delivered to me in corked wine bottles, carefully labelled, the date, the place 
from which the water was taken, the depth beneath the surface, and in some cases the tempera- 
ture and time of collecting (hour of the day) being given. The state of the tide was also noted. 
The results of my examination are as follows: 

Sample 1. Off Vanderbilt’s landing, Staten Island, March 8, 1856, 1 foot below the surface, 
temperature 33° Fahrenheit: spec. grav. 1.0205, at 15° 5c., saline matter 2.706 per cent. 

Sample 2. Station No. 4, off the foot of 17th street, Hast river, March 5, 2 p. m., 1 foot below 
the surface: spec. grav. 1.0178, at 14°c., saline matter 2.463 per cent. 

Sample 3. Station No. 7, mouth of Navesink river, N. J., March 19, temperature 33° Fahr., 
5 feet below the surface: spec. grav. 1.0177, at 15°c., saline matter 2.513 per cent. 

Sample 4. Station No. 1, off Washington Heights, March 13, 5 feet below the surface: spec. 
grav. 1.0126 at 15° 25c., saline matter 1.702 per cent. 

Sample 5. Station No. 3, off pier No. 1, North river, March 6, a. m., one foot below the sur- 
face: spec. grav. 1.0182 at 15° 2c., saline matter 2.348 per cent. 

Sample 6. Off Vanderbilt’s landing, Staten Island, March 8, 5 feet below the surface: spec. 
grav. 1.0188 at 10°c., saline matter 2.707 per cent. 

Sample 7. Station No. 3, off pier No. 1, North river, March 6, 5 feet below the surface: spec. 
grav. 1.0192 at 18°c., saline matter 2.533 per cent. 

Sample 8. Station No. 3, off pier No. 1, North river, March 6, 1 foot below the surface : 
spec. grav. 1.0183 at 15°c., saline matter 2.351 per cent. 
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Sample 9. Station No. 5, Buttermilk channel, March 6, 5 feet below the surface: spec. — 
1.0155 at 16°c., saline matter 2.132 per cent. B 
Sample 10. Station No. 1, off Washington Heights, North river, March 13, 6 inches below aed 

surface: spec. grav. 1.0111 at 15° 5c., saline matter 1.585 per cent. 

Sample 11. Station No. 4, off foot of 17th street, East river, 5 feet below the surface, March 
5, p. m.: spec. grav. 1. 0185 at 16°¢., saline matter, 2.461 per cent. . 
Itis proper to remark that the ee gravities given above all refer to that of pure water at 

the temperature of 14°. 


WOLCOTT GIBBS, 
Professor of Chemistry and Physics in the Free Academy in New York. 
A. D. Bacus, LL. D., 
Superintendent Coast Survey. 


Very respectfully, yours, 


Analysis of specimens of water from New York harbor and vicinity. 
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A IA io) <q wD a n 
1856. © P. M. | Feet, ° Per cent.| © ° 
Mar. 13, 4.00-4.30} 1), .5/ 1.0111 | 15.5. 1.585 | 30 31 | Slack --| 5; ebb -| Off Washington Heights, 
| 2 Ele ks 
A.M | } 
6  10.30-11.15| 3) 1. | 1.0182 | 15.2c. | 2.348 | 344 | 36% | Slack --| +4; ebb .| Off pier No. 1, H. R. 
| Dees OLLI Zee lec: 2. 533 
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5 2-2.45 |. 4 5. | 1.0185 | 16. c. | 2.461 | 31 314 | Slack --| Slack -.| East river, off 17th street. 
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6. 34-44 | 5 | 6. | 1.0155 | 16. ¢.| 2.1382 35 4134 | Flood--| } flood.) Buttermilk channel. 
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8 | 12h.-Ih.| 6 | 1. | 1.0205 | 15.5¢.] 2.706) 33 393 | Ebb ---| 34 ebb -| Off Vanderbilt's landing, 
| A. M. | 8. L. > 
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Nors.—The columns of ‘‘temperature, water and air,’’ represent the state at time of obtaining the water. 
The column ‘‘state of tide,’ shows proportion of total rise or fall at time of obtaining the water. 
The specific gravities given above all refer to that of pure water at the temperature of 14° ¢, 


APPENDIX No. 64. 


Letter to the Superintendent from Professor Wolcott Gibbs, communicating results of examinations 
made of sands taken from the sites of Coast Survey bases at Key Biscayne (Cape seer * and 
Cape Sable. 


New York, July 21, 1855. 
Duar Sir: I have taken the earliest opportunity of examining the Cape Sable sands, which © 
you placed in my hands, and find them to consist essentially of mixtures of sand, organic 
matter, and carbonate of lime. All the specimens effervesced strongly with muriatic acid. A 
quantity of a very white sand remained undissolved, while much flocky organic matter was 
suspended in the solution, and could be separated by filtration. The filtrate was yellow, and — 
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contained much lime, a little magnesia, and peroxide of iron, and sometimes traces of alumina. 
The flocky matter examined under the microscope showed abundance of organic forms, The 
specimens from Cape Sable base, end of the second mile, six inches below the surface, contained 
much very dark colored organic matter in addition to the ingredients mentioned above. The 
two specimens of coarse sand from Key Biscayne contained a large quantity of clear white 
sand, little organic matter, and perhaps twenty per cent, of carbonate of lime, &c., as above. 
I did not find phosphoric acid in any of the samples, even by testing with molybdate of 
ammonia ; still there may be a trace. There was a remarkable similarity between the samples, 
so that the same description applies to all. 
Very respectfully, and truly, yours, 
WOLCOTT GIBBS. 
Prof. A. D. Bacng, 
Superintendent U. S. Coast Survey. 


APPENDIX No. 65. 


Abstract of an historical memoir concerning the progress of exploration on the Atlantic coast of the 
United States, from its discovery to the present time. 


{Prepared by Dr. J. G. Kount, for the archives of the U. 8. Coast Survey. ] 


Wasuineton, D. C., November 1, 1856, 


DEAR aa In compliance with your request to compose for the Coast Survey a work on the 
history of the eastern or Atlantic coasts of the United States, similar to the works on the 
Pacific and Mexican Gulf coasts, which I delivered to you at a former occasion, I have now 
the honor and pleasure of presenting to you the complete manuscript of the work desired. 

I have arranged it according to the plan adopted for the other works, and it is therefore like 
those divided into three parts—a historical, a treatise properly termed hydrographic, and a 
bibliographical part. 

THE FIRST OR HISTORICAL PART contains a history of the discovery and exploration of the coast 
from the time of the expeditions of the Northmen to the time of the final settlement of the 
coast, in ten chapters. 

The first chapter contains a review of the time before Columbus, and a short sketch of the 
history of the Scandinavian expeditions towards the east coast in the tenth and eleventh 
centuries. 

The second chapter relates in substance the result of the first English expedition to the coast 
under Sebastian Cabot, at the end of the fifteenth century, which in extent, fame, and impor- 
tance stands quite alone, and was not soon followed by a similar enterprise. 

The third chapter contains the history of the early Spanish, French, and English expeditions 
towards the eastern coast during the first quarter of the sixteenth century, and shows the 
relative merit of Ponce de Leon, Alaminos, Ayllon, Verrazano, Estevan Gomes, as compared 
with certain English navigators, in regard to the early exploration of the coast. All these 
expeditions followed each other at short intervals, and therefore form, as it were, one historical 


roup. 
ag fourth chapter I have reviewed the operations of Fernando de Soto and his naval 
captains Diego Maldonado and Gomez Arias, so far as they relate to the east coast, and have 
given an abridgement of the remarkable geographical description of the coast by Oviedo, which 
was written after the expeditions just named, 
The fifth chapter contains the history of the French expeditions to the east coast soon after 
the middle of the sixteenth century, by Ribaut, Laudonniére, and Gourgue, and likewise of the 
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English and Spanish expeditions, commanded by Hawkins, Don Pedro Mencudes de Avila, 
which were more or less connected with the former. Through this connection with the French 
expeditions a knowledge of the southern half of the east coast was more rapidly developed. 

The sixth chapter contains the history of the first English expeditions to Virginia at the end 
of the sixteenth century, under the direction of Sir Walter Raleigh, and commanded severally 
by Amadas, Barlow, Greenville, Ralph Lane, John White, and others. 

The seventh chapter relates the early French and English discoveries on the shores of New 
England at the beginning of the seventeenth century, and gives the history ot the expeditions 
under Captains Gosnold, Gilbert, Pringe, De Monts, Champlain, Weymouth, &c. 

The eighth chapter contains accounts of the early English voyages to Chesapeake bay, under 
Captains Newport and Smith, and shows how the regions round Chesapeake bay were explored 
during the first quarter of the seventeenth century. 

The ninth chapter contains the history of a second series of more minute explorations of the 
coast of New England, under the direction of the Plymouth company, during the first quarter 
of the seventeenth century, by the English captains Topham, Gilbert, Argall, Smith, Dermer, 
Levett, and others. 

The tenth-chapter contains the history of the Dutch discoveries and of expeditions to the 
regions between Virginia and New England, executed likewise during the first quarter of the 
seventeenth century, by the navigators, Hudson, Block, Christiansen, Hendricksen, May, Vries, 
and others. 

By these numerous expeditions of the French, English, Dutch, and other nations, during the 
first quarter of the severiteenth century, the hydrography of the eastern coast became known and 
settled in its principal features, in a remarkably short period ; and the more minute work of 
exploration and survey of the details commenced here much earlier than on the coasts of the 
Mexican Gulf and the Pacific. 

In a ‘‘conclusion’’ to the historical memoir, I have given reasons for preferring to give the 
history of the subsequent numerous small expeditions which explored all the different single 
points and localities, not in a chronological, but in a geographical order, and why they are 
treated under each particular name in the second part of the work, The historical memoir is 
illustrated by a historical map of the Eastern Coast, executed according to the principles of 
similar maps which accompany the works on the Mexican Gulf and Pacific Coasts. The tracks 
of the principal discoverers and explorers of the coast are given on it in different colors. Their 
names, the dates and the points of commencement and termination of the several expeditions 
are marked. ‘To all the principal bays and harbors is appended a list of the names of their 
principal explorers. 

THE SECOND PART OF THE WORK contains a review of the names of the principal points, capes, 
bays, ports, islands, &c., of the Atlantic Coast of the United States, from Passamaquoddy bay 
to Cape Florida. To every name is added a little essay or note, giving the origin and changes 
of the name and the history of the exploration of the indicated locality. 

The names are put in geographical order, from the North to the South, and are divided into 
twenty chapters. As the primitive divisions of the Eastern Coast were neither so definitely 
marked, nor so generally known and admitted as those of the Mexican Gulf, I preferred to 
adopt the political sub-divisions into States. It is, however, difficult to cling to one principle 
of division exclusively, and therefore, as in the case of Long Island, I resorted to the natural 
division, and in some others to very important localities, assigning to the names of New York 
harbor, &c., special chapters. Most of the names occurring on the Kastern Coast are arranged 
under the following twenty heads or chapters: 

1. Coast of Maine.—From Passamaquoddy bay to Portsmouth harbor. 
2. Coast of New Hampshire.—From Portsmouth harbor to Hampton. 
3. Coast of Massachusetts.—From Newburyport to Manomet Point. 

4, Barnstable Peninsula.—From Barnstable harbor to Monomoy island. 
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5. The islands and bays south of Barnstable peninsula.—From Monomoy island to Elizabeth 
islands. 

6. Coast of Rhode Island.—From Saughkonnet Point to Stonington Point. 

7. Coast of Connecticut.—From Stonington Point to Norwalk. 

8. Northern shore of Long Island.—From Montauk Point to Manhasset. 

9. Southern shore of I.ong Island.—From Easthampton to Jamaica bay. 

10. New York bay. 

11. New York harbor. 

12. East River. 

13. East coast of New Jersey.—From Shrewsbury inlet to Cape May. 

14. Delaware bay and river. 

15. East coast of Delaware peninsula.—From Cape Henlopen to edi Charles. 

16, Chesapeake bay. 

17. Coast of North Carolina.—From Currituck inlet to Cape Fear river. 

18. Coast of South Carolina.—From Little River inlet to Savannah river. 

19. Coast of Georgia.—From Savannah river to St. Mary’s river. 

20. Coast of Florida.—From St. Mary’s river to Cape Florida. 

The THIRD OR BIBLIOGRAPHICAL PART OF THE WORK gives, in a first chapter, a chronologically 
arranged list of the titles of the books which treat on the history, geography, and hydrography 
of the Eastern Coast, or of some part of it. To the titles of those books, with which I could 
make myself acquainted, are added a few critical notes, in which I have tried to point out their 
value and merit for hydrography. These notes are, however, omitted in reference to works 
which may be supposed to be generally known. 

The second chapter contains a similar chronological list of the maps and surveys which have 
been made of the Hast Coast, or of parts of it. 

About forty of these maps, which have a particular historical interest, have been selected, 
and reduced copies of them have been added, accompanied by historical notes on each particular 
map, showing the time of its composition, and pointing out its principal features and the pro- 
gress of hydrographic knowledge visible upon it. 

The task of giving a history of this coast had its peculiar difficulties, and needed much more 
research and labor than that of the Mexican Gulf and Pacific Coast. For though the Eastern 
Coast is better known than those, and though more has been learned respecting it, more also 
has been lost or forgotten. The explorations and surveys of the Pacific Coast have been 
executed in later times by scientific expeditions, and hence information respecting them is to be 
found in comparatively but few works, by the aid of which the history of discovery and the 
changes of names can be traced. On the Pacific Coast only two or three principal nations at 
the outset recognized the features of the country, and applied names to them derived from their 
own languages—the Indian aborigines, the Spaniards, and the Anglo-Saxons, (the Britons and 
Americans.) On the Eastern Coast, on the contrary, many different nations followed each 
other: the ancient Northmen, the Indians, the Spaniards, the English, French, Dutch, Swedes, 
&c. Each of these built up its own system of geography and information of the coast, to be 
afterwards modified or destroyed either partly or entirely by its successors. In consequence, it 
happened that old Indian names, wandering as it were from mouth to mouth, were in such a 
degree disfigured, that it becomes sometimes utterly impossible to trace their origin. Since 
the first quarter of the seventeenth century, a period of more than two hundred years, the 
hydrographic affairs of the coast, minute explorations, and the application of names, have 
been in the hands of numerous little communities, cities, States, State founders and colonists. 
As settlements followed or displaced each other, the names of places have accumulated. Old 
designations have been, in some cases, obliterated by new ones, and the records of their history 
have either been lost or scattered through the great mass of provincial and local documents yet 
extant in the archives of historical societies in different towns and State capitals along the coast. 

4lcs 
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In consequence of these and other circumstances, it happens that our information on the 
history of many points on the Eastern Coast is less complete and less certain than those on the 
Pacific or Mexican Gulf Coast. I have no doubt that much local information and historical 
tradition could be gained by resorting to each particular locality on the coast. This would, 
however, be the work of many years, if the lifetime of one individual would at all suffice for it. 
In the meantime, I have done what was possible under the circumstances, and hope I may be 
allowed to repeat here what a celebrated author said in concluding his work: ‘‘If in this work 
it shall be found that much has been omitted, let it not be forgotten that something likewise is 
performed.’’ 

With this essay on the hydrographic history of the Eastern Coast presented to you to-day, 
is now finished the work on the history of the coasts of the North American Union, for which I 
would propose the general title of Hydrographic Annals of the United States. 

Yourself and others w7ll be competent judges of the question as to its worth, and of the 


public interest involved in its publication. 
x * * x x x * * * * * 


I have, dear sir, the honor to be yours, most obediently and sincerely, 
J. G. KOHL. 
A. D. Bacuz, LL. D., 
Superintendent U. S. Coast Survey. 


APPENDIX No. 66. 


Abstract of an historical account of explorations made on the coast of the Gulf of Mexico from the 
earlest times to the present. 


[Prepared for the archives of the United States Coast Survey, by Dr. J. G. Kohl.]° 


Wasutneton, D. C., April 17, 1856. - 

Dear Sir: In conformity with your request to have prepared for the United States Coast 
Survey a work on the history of the coasts of the Gulf of Mexico, so far as they belong to the 
United States, similar to a historical description which I prepared and delivered in the preced- 
ing year relating to the Pacific Coast of the United States, I have now the honor and pleasure 
of sending to-you the complete manuscript of the work in question. 

According to the plan adopted for both, the entire work relative to the Gulf Coast is divided 
into three principal parts. 

The jirst or lustorical part contains the history of the discovery and exploration of the 
Mexican Gulf Coast from the time of Columbus down to the present. 

The second or more particularly the hydrographic portion contains a list or review of all the 
principal points and names occurring on the coast, with notes explanatory of each of them, and 
attempts at settling their orthography. 

The third or bibliographical part contains chronological and critical lists of maps and books 
which relate to the Mexican Gulf Coast. 

In the FIRST OR HISTORICAL PART I have tried to review and develop the whole maritime 
history of the Mexican Gulf in eight chapters, of which the jirst contains the early Spanish 
discoveries in the Gulf during the first part of the sixteenth century, and relates the manner in 
which the discoverer of the New World, Columbus—the circumnavigator of Cuba, Ocampo; 
the discoverer of Florida, Ponce de Leon; the first explorer of the Gulf Stream, Alaminos— 
and other heroic navigators, opened the gates and approaches of the Gulf; and how Grijalva, 
Cordova, Cortez, Garay, and others, navigated by degrees round its whole circumference, and 
settled the question of its being an enclosed part of the ocean. 
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This chapter further gives the history of the great land expeditions and conquests of the 
Spanish Generals Narvaez, Soto Luna, &c., so far as their expeditions had influence on the 
progress of discovery on the Gulf, and it shows, also, with how many interesting naval expedi- 
tions, which furthered this knowledge, they were combined. 

In the second chapter I give the history of the first English travels and voyages to the waters 
and coasts of the Gulf of Mexico, after the middle of the sixteenth century, at the time of 
Queen Elizabeth and her naval heroes Hawkins, Drake, and others. 

Those great expeditions of the Spaniards to the Gulf shores and these first attempts of the 
English navigators to enter the Gulf were, for different reasons, not soon followed by similar 
exertions. During more than a century the northern parts of the Gulf were much neglected, 
though the King of Spain, at different intervals, ordered better surveys of the coast to be made. 
The missionary cause, or misfortune by shipwreck, sometimes also became the occasions of 
voluntary or forced tours of exploration, and this gave to the world*accounts of some parts of 
those regions then unknown. In the third chapter I have collected the history of these uncon- 
nected expeditions, these shipwrecks, these missionary tours and smaller travels, which were 
made either from Mexico or from the peninsula of Florida towards the northern regions of the 
Gulf, at the end of the sixteenth and during a greater part of the seventeenth century. 

The discovery of the Mississippi by the French from Canada, and the appearance of the great 
French discoverer, La Salle, at the mouth of that river, (in the year 1682,) led at once to 
renewed efforts for the better exploration of the Gulf, and occasioned a series of different expe- 
ditions to its northern coasts, executed on one side by the French, who wished to take possession 
of these countries, and on the other side by the Spanish government, which wished to defend 
its ancient rights and pretensions. In the fourth chapter I have given the history of the first 
series of French expeditions to the Gulf; and in the ji/th chapter, the history of those Spanish 
expeditions which were occasioned by them at the end of the seventeenth century. 

The first attempts of the French ended unhappily, and the Spaniards remained in quiet pos- 
session of the Gulf. But with the beginning of the eighteenth century commenced a new series 
of more effectual French expeditions to the Gulf of Mexico. These induced, like the former, a 
new series of Spanish enterprises and of renewed efforts for exploration, conquest, and settle- 
ment. In the siath chapter I have given the history of this second series of French expeditions; 
and in the seventh chapter, the history of the corresponding Spanish expeditions during the first 
quarter of the eighteenth century. 

These latter expeditions ended in the division of the Gulf dependencies between France and 
Spain, who now both made permanent settlements. Through these and the different military, 
naval, astronomical, and geodetic operations, which were necessary in defining them, the whole 
Gulf and its principal features became better known. We may say that with those settlements 
the rough work of discovery and primary exploration ended, and the more minute and scientific 
research of the detail, and of every particular locality of the coast, commenced. In the eighth 
chapter, which contains the conclusion of our historical memoir, I have alluded to these minute 
researches and explorations of every part of the coast, and have given the reasons which induced 
me not to include them in my memoir on the history of the discovery, and why I preferred to 
relate what we know of them in the second part of the work under each particular name and 
locality. 

The historical memoir is accompanied and illustrated by a historical map of the Mexican Gulf, 
in which I have tried to represent, in colors, the tracks and routes of the principal explorers 
and discoverers. On this map I have indicated their names, the dates of their expeditions, and 
the part of the coast which their expeditions covered. Besides this, to every principal bay, 
‘port, or river mouth are added also the names of those navigators and travellers who may be 
considered as having the principal merit in the better exploration of the point in question. 

The sEcOND PART of the memoir contains a series of historical notes or short essays on all the 
principal divisions of the Mexican Gulf and its different points, capes, islands, banks, bays, 


324 REPORT OF THE SUPERINTENDENT OF 





ports, and river mouths. The notes or essays are put in geographical order, beginning with 
the Cape of Florida, the easternmost point of the Mexican waters, and ending with the mouth 
of the Rio Bravo, the southwestern limit of the United States gulf shore. 

According to the great natural division of the Gulf, we have divided this second part into five 
chapters : 

The first chapter contains the points of the Florida gulf and keys from Cape Florida to Cape 
Sable. 

The second chapter, the points and names of the west coast of the Peninsula of Florida from — 
Cape Sable to Apalache bay. 

The third chapter, those of the northern gulf shore from Apalache bay to the Rigolets, or the 
beginning of the Mississippi delta. ) 

The fourth chapter, those of the Mississippi river and the shore of its great Delta, from the 
Rigolets to the River Mermentau. 

The jifth chapter, those of the coast of Texas from the River Mermentau to the Rio Bravo. 

The note or essay which is attached to each name gives a short sketch of the exploration of | 
the point in question, and the history of its original name and subsequent changes. An effort 
is made, at the same time, to define the name which should be adopted and how it ought to be 
written. 

In THE THIRD OR BIBLIOGRAPHICAL PART of the work, I give, in the first chapter, the titles of 
the historical, hydrographic, and geographical works which relate to the Mexican Gulf or parts 
of it, and which have been produced through the course of the last three and a half centuries. 

These titles are put as much as possible in chronological order, and relating to those works, 
with which I could make myself acquainted, are added a few critical remarks, showing their 
value and degree of importance for the hydrographic knowledge and history of the Gulf. 

In the second chapter of this bibliographical part is given a chronological list of all the hydro- 
graphic and geographical maps and surveys which have been made of the coasts of the Gulf or 
parts of them. 

Of about forty maps I have appended reduced copies. This collection of reduced copies com- 
mences with the first indications of the Gulf in the old editions of Ptolemeeus, and with the — 
first rough sketch of the Gulf shores sent home by the Spaniard Garay in the year 1520, and 
concludes with the more modern representations of the Gulf by Humboldt and the hydrogra- 
phic depot at Madrid. To every reduced copy of a map is added an explanatory note or essay, 
which gives the history of the map, so far as it is known to us, and points out the principal 
features, and the progress of knowledge observable on it; so that, by looking over these maps 


and notes, the reader may form to himself an idea how the Gulf was represented at different 


times, and how its hydrography was gradually developed from the discovery until our own 
time, 
Yours, most respectfully and sincerely, 
J. G. KOHL. 
A. D. Bacug, LL. D., 
Superintendent U. S. Coast Survey. 





THE UNITED STATES COAST SURVEY. 325 


APPENDIX No. 67. 


Report on an index of reference to memoirs and papers on subjects related to the Coast Survey 
operations, by Lieut. , B, Hunt, U.S. Corps of Engineers, Assistant U. 8. Coast Survey. 


Newport, R. I., October 9, 1856. 

Dear Sir: In complying with your request of September 16, for a report upon the index of 
references now in progress, I propose to permit myself such latitude of treatment as the presenta- 
tion of the subject appears to demand. 

As an assistant in the Coast Survey, I had on various occasions to make some special researches 
on subjects of practical importance to the field and office work. The first desideratum in such 
cases was to ascertain the extent and character of prior analogous researches, and thus to estab- 
lish sure bases of departure, so that I might proceed confidently to digest, recast, and amplify 
the ideas and facts pertaining to the subjects in hand. Experience and common sense alike 
testify to the folly of trusting solely to one’s personal inspirations on important topics, without 
taking the pains first to establish an effective acquaintance with the recorded inspirations of 
those fine intellects which we may at the outset safely assume to have either touched or 
thoroughly investigated whatever subject may engage our studies. Themes are rare, indeed, 
on which the earnest thoughts and studies of many generations have cast no illumination. It is 
a most judicious rule, and one scarcely admitting of exceptions, by which an investigation, on 
taking up a new subject of study or research, is first of all remanded to a thorough review of 
whatever is already on record concerning this subject. 

Here arises a great practical difficulty. The investigations on any subject of science are 
scattered through a vast number of series of transactions, memoirs, periodicals, annals, reports, 
special treatises, collected works, and irregular records. By what fine sense is the beginner 
or student of a special subject to single out from among the hundreds of thousands of 
miscellaneous papers on record the very limited number which are important to his immediate 
purpose? Is he to turn over the myriad volumes in which such papers may be imagined 
a priori to exist? Is he to sweep the whole domain of scientific records from the Almagest 
to Peirce’s Analytical Mechanics? If so, he must begin a youth and end a Humboldt in 
years if not in knowledge. Yet, anything less than an actual sweep over all this vast range 
of records must leave the seeker somewhat uncertain as to his omissions. He is likely enough to 
pass unnoticed the very memoir most pertinent to his needs, and then this unknown judge will 
rise from its dust to convict him of labor in vain, or perhaps to accuse him of plagiarism, when 
ignorance or ill luck is the true extent of his offending. 

The obvious and natural remedy for this difficulty is to index all memoirs and important 
papers under the subjects treated by each; to arrange all the titles of such records under duly 

assorted headings, and to bring those headings into a natural and easily accessible consecution, 
by so classifying subjects as to disentangle each speciality from all other generalities and 
specialities. True policy requires that a grand sweep of all these records of research should be 
made once and forever, and that a digested index should be formed by the systematic organiza- 
tion of all the titles thus gathered from all sources. This labor once done, it would be easy to 
extend the general index by the additions of each year. As the astronomer, by concerted 
arrangement, sweeps zone after zone of the celestial spaces, framing at first partial star catalogues, 
and finally one complete celestial sphere of star records, so may one complete catalogue ultimately 
give the co-ordinates of reference for every original or important paper on each scientific, econ- 
omic, and artistic subject. This is a possible and most desirable result; but that it may be 
achieved, several competent persons must co-operate, libraries must be at command containing 
all needful series quite complete, and there must be a reliable wealth of means to sustain the 
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workers through years of undivided toil for this one end. Meantime, men of science and 
investigators in all fields must grope on and serve themselves as best they can by the imperfect 
bibliographic aids now extant, and by partial realizations of the great and ultimate plan. The 
rapid yearly accummulation of scientific records will perpetually increase the already great need, 
until it will grow too unendurable to be borne, and then, if not before, the true remedy must be 
applied. All civilized nations are contributors to the perpetually growing mass of scientific 
leaves, and the rapid maturing of manifold sciences is already producing a class of special ‘‘ old 
mortalities,’’ whose function is to keep the present acquainted with the past. The noble 
memoirs of the Newtonian age are too full of matter to be forgotten in any coming age without 
damage to its manliness and vigor of mind. 

There is now no index of memoirs at all approaching to completeness. Among the partial 
catalogues, one of the earliest and best is that prepared by the illustrious Dr. Young, in 
which references are given both to memoirs and separate treatises, and including abstracts of 
_ many of the papers cited. The whole extends to 434 quarto pages in the second volume of 
Young’s collected works. It was published in 1807, and therefore lacks references for the 
prolific half century since that date. This catalogue is omitted in the late edition of Young’s 
works. The Repertorium Commentationum a Societatibus Litterariis Editarum, by J. D. Reuss, 
is far the most complete index of memoirs extant up to the dates of publications, its references 
being limited to memoirs. It is in sixteen quarto volumes of over five hundred pages each, the 
successive volumes having been published at Gottingen through the score of years succeeding 
1800, and the physical volumes ranging from 1805 to 1808, so that this, like Young’s index, 
is a half century behind our time. Each volume embraces one or more general subjects, 
thoroughly sub-classified, volumes 4, 5, 6, and 7 being on matters more or less pertinent to 
mathematical and physical science. The field of natural history is in part occupied by the 
work of J. Dryander, prepared as a catalogue of Sir J. Banks’ library ; but the great work of 
Agassiz, entitled Bibliographia Zoologice et Geologic has left zoologists and geologists little to 
desire except its supplements from year to year. The references gathered by Agassiz have 
besides been incorporated with additions by H. E. Strickland, and, under the editorship of the 
latter, published by the Ray Society in London; the first volume being dated 1848, and the 
last some two years since. ‘This elaborate work includes references to treatises and memoirs, 
and is arranged under the names of authors. Dr. Schubarth has just published in Berlin, 
bearing the date of 1856, a Repertory of Technical Literature from 1823 to 1853, in which a 
vast number of references on subjects of Technology in all its subdivisions are distributed under 
subject headings. This product of thirty years’ labor extends to 1,050 double column pages. 
Its materials are drawn only from magazines, journals, annals, &c., the transactions of learned 
societies being wholly omitted, and the interval of time covered leaving a great gap between 
Reuss and Young and this Technological Index. It is a specially valuable contribution to the 
aids for investigation, (especially of patentable matters,) and has relieved me of the need of 
turning through many volumes. I ought to mention Poole’s Index to Periodical Literature, 
published in New York in 1853, and containing 523 double column pages. The contents of the 
leading popular and critical magazines are made easily accessible by this volume, under well- 
chosen subject headings ; and though science forms but a small portion of the subject-matter, 
the work is of decided value even in this regard. I might specify numerous special indexes to 
particular scientific series, and some general indexes on branches foreign to the present purpose, 
but I know of nothing preventing the need of my completing the work on which I have been 
engaged. It will be seen, from what has been said, that the immense mass of records of 
physical science since 1800, is almost wholly without a general clue to its contents. 

Hoping somewhat to aid this noble cause of scientific progress in our midst, but especially 
sure of giving essential aid to those various branches of practical and scientific pursuit involved 
in the diversified operations of the Coast Survey, 1 have expended considerable labor in 
gathering materials for a Classified Index of References to all-important detached papers on 
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subjects directly or approximately involved in the present and future progress of this great 
national enterprise. 

The organized operations of the Coast Survey bring under tribute a large portion of the 
arena of physical science, and over this extent it is a thing of almost daily consequence to this 
work that all existing records should be readily accessible. A clear perception of this fact led 
me to propose to you a special index of references for Coast Survey use. I need only remark, in 
this place, that the heartiness of your response to this suggestion was the most complete proof 
of the extent to which you had felt the need of such a grouping of references, and that the 
liberal facilities extended by you, and your patience with the delays consequent on the labor of 
the undertaking, and my divided public duties, will not be forgotten by me. I expected to 
finish within the year what has now consumed near three years. I began, little appreciating 
the extent of ground to be gone over. I have done what I could under my burden of engineer 
and light-house duties ; and though I have essentially exceeded my original intent, both in time 
consumed and in extent of results gleaned, I am constantly more conscious of the imperfect 
character of the promised result. As I sweep through one series after another, selecting such 
titles as come within the prescribed limits, I find subjects, which at first I little regarded, swell- 
ing to substantive importance, so that the temptation to enlarge my bounds is one perpetually 
recurrmg. ‘To pass by some treasure just adjoining my territory, never again to recall a title 
expressing some most interesting research, seems an ingratitude to the author, and an injustice 
to those who may expect from me some intelligence on this slighted theme. In truth, I just 
begin to feel myself fitted to begin this labor anew, and to do it thoroughly. 

I am now drawing near the close of the list of series which I propose to examine. Some I 
must pass by as not sufficiently germaine to my object; some as already analyzed by Reuss and 
Schubarth, and others. Some, which I would gladly inspect, are not accessible in this country ; 
and others, which embrace various real contributions to the special subjects on hand, are burden- 
some, fragmentary, and ill adapted for reference. I trust, during the coming winter, to shape 
my gleanings for the press. The result will be, on some accounts, too voluminous; on others, 
quite too little so. My object will be substantially accomplished, if, on trial, each person 
employed on the Coast Survey is able to say that its references serve his purposes. I venture to 
express the hope, also, that persons interested in geodesy, geography, navigation, hydrography, 
hydraulic engineering, physics of the earth and sea, practical astronomy, meteorology, electri- 
city, magnetism, electro-metallurgy, photography, optics, themics, meteorology, the graphic 
arts, printing, technology and general physics, and many other minor subdivisions of science 
and art, will find some useful references, though certainly not all they may desire. It will not 
be at all a reference index for separate treatises, and for these the existing bibliographical appa- 
ratus must still be used. This field is quite well presented in such catalogues as Englemann’s, 
Murhard’s, Brunet’s, Kayser’s, Bossange’s, Appleton’s Library Manuel, &c. ; while, for academic 
transactions, I know of nothing more complete than Part I of Agassiz and Strickland’s Biblio- 
graphia, and nothing so convenient as the lists in Dr. Cogswell’s Astor Library Catalogue. 

It would be ungracious in me here to omit an expression of thanks for the uniform courtesy 
and assistance extended to me at the several libraries I have had occasion to visit. I have used 
the facilities afforded by the Congress, Smithsonian, Engineer Department, and Coast Survey 
libraries in Washington, the Astor library in New York, Brown University library in Provi- 
dence, the Atheneum and American Academy libraries in Boston ; and I soon expect to examine 
some series in the Boston city library rooms. The Boston Athenzwum and the Astor libraries 
have been of especial service for the extent and completeness of their series of transactions. 
_ The Astor library, despite its Minerva-like birth, has fewer gaps than any other, and is indeed 
so fully realizing the hopes of its friends that I feel safe in denominating it the best library of 
reference in our country, and better, in fact, than some possessing a much larger number of 
volumes without selection. 


Mr. Charles A. Schott, of the computing division, has examined some German series, as a 
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co-laborer, in so satisfactory a manner that I particularly hope he will be enabled to complete 
those yet remaining. ¢ 

I subjoin a list of the series hitherto examined, in whole or in part, with brief titles. This 
report, though utterly unworthy the subject, must now suffice. My engineer duties at Fort 
Adams, and my charge of light-house constructions in the Rhode Island subdivision, have left 
me little leisure during the past season to bestow on the consummation of my appointed Coast 
Survey work. To this fact the present report owes somewhat of its discursive and incomplete 
character. 

Very respectfully, yours, &c., 
E. B. HUNT, 
Lieut. Corps Engineers, Assistant Coast Survey. 
Prof. A. D. Bacur, Superintendent U. S. Coast Survey. 


oo 


List of series of Transactions, Journals, Reports, &c., examined for the Coast Survey Reference 
Index, prior to October 9, 1856. 
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Batavian Academy Memoirs... ....10..s.accosssscessessncessssnssesteseteusikic thy et ated tama antnn ann 20 
Leipsic Transachlong, 5. ..x.ss00vecssecassscesnseuasceses cutee spemagineaubagss spreaey fa iene ene nme 2 
Turin Academy Memoirs, .......+..<stecceseesesss<cethuspessesoseanda sta sronees. ess oyu inna 48 
Berlin Academy Memoirs,,......-c0+0-si-ssqarsevecesvvesturen¢andes rvs co so Vases + odhmnnn naan nn 17 
Lisbon Academy Memolrs..........cgsececcoconnessastecdscabeceseces+soesssosesedsvauyeeueinaiuet maaan 14 
St. Petersburg Academy Memoirs and Bulleting............s000-+-ssket«snememmnieusdels Veeuugeeial 84 
Memoirs Royal Society of Northern Antiquarians, Copenhagen..........ssscscsesssscseeeeeceeees 5 
Kupffer’s Meteorological Correspondence, St. Petersburg...........sescccscccssescecececceccs ences 2 
Aistronomische Nachrichten s<:issssssicsssocesssoaesevessseryedusesssc¢s4eeseh@hieeeeOMMennn «ys aseeeeeee 42 
Porgendorf’s Annalen... ...c..sesenccevonenencssessdanys cedars senso oe acs ieeanannnmnnmn an nnn ssi 66 
Berlin Astron, Jahrbuch, .....040000005+00sa2hiepaweslaale\isilidnes «soe nonea.ssne eee rn 38 
Memoirs Gottingen Society... .sacen:ssesenessas 0400s sdenevssace sos anceuesiae ed anime nanan nn 37 
Berlin Geographical Society Proceedings. ...........+0+sessesncdesesessasunedpeleeinnn antsy tans 4 
Gfumprecht’s Geographical ‘Journal. <...:...1...::.0:5-s+ss00>ecnsoaceeneo cess sannintneeeans eee omanann : 5 
Vienna Academy ‘Transactions...::::......:..s0socesuabsasecanasnnetans sas eape0eesheneees eres aaa 13 
Grunert’s Mathematical and Physical Archives.....s...ss0s+..+sscssscocessscsleuessnpencecsts teuentan 6 
Transactions Bavarian ‘Academy, Munich... .icss.....+.00s-s000eeses0ssesssusnsceentanensn ape an eee 16 
Gilbert’s Annals of PHysi6s.......s.sccavesccvosssecsovecdcparvecedscctecees teense: tues stieeenannan mn 76 
Miscellaneous publications, ...2.csisi.s.cccoveosetacvevavass baaseabeones ceevddesscetenesssteneaneyaanmnmn 4] 
Total miscellaneous: .i.ciicicitissctsisesiessctscessoaasaebeebees nen eae enon peeeee ama 612 
General aggregate of volumes exaMined..........sceccccccscsceseececeesees 3,067 
EK. B. HUNT, 


Ineutenant Corps of Engineers. 
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APPENDIX No. 68. 


On systematizing the abbreviations of titles of periodicals, transactions, &c., by Lieutenant EL. B. 
. Hunt, U. S. Corps of Engineers. 


Newrort, R. I., August 23, 1856. 

Dear Sir: In preparing, under your direction, an index of titles of papers on subjects 
involved in the operations of the Coast Survey, gathered from all the scientific periodicals, 
transactions, memoirs, &c., to which I can obtain access, one unanticipated difficulty has again 
and again perplexed me. Every title which I take out must contain an abbreviation of the 
title of the work from which it is taken ; hence I have been obliged to write many thousands of 
these abbreviations while gathering the materials for this Coast Survey Index. It is therefore 
a matter of considerable moment that these abbreviations should be as brief as possible, while 
serving their primary purpose. The special difficulty to which I refer is, that there is no 
authentic code of abbreviations in general use, and that many of those particular forms which 
I have encountered are long, unwieldy, indeterminate, and conflicting. In many instances I 
have to coin abbreviations, and in many others there are insuperable objections to such as are 
now more or less in vogue. This subject is more important than it might at first appear ; 
for these abbreviations are not only written and printed thousands of times each year, but every 
cultivator of science must, as a part of his special training, become familiar with the abbre- 
viations which concern his own departments of research, as a kind of special alphabet. Hence 
the abbreviated forms ought to be as short as possible, without losing distinctness, to save 
needless writing and memorizing. This will be better appreciated when we bear in mind that 
the list of Agassiz and Strickland contains 1,284 titles of acts, journals, and collections of 
papers on zoology and geology alone, without being complete, even on those subjects; while 
each of these titles must probably have one or more abbreviations in use. We ought not to 
forget that we are even now but at the beginning of scientific expansion, and that each 
succeeding year is bringing into being accessions to the long array of scientific records. It is 
therefore of the greatest prospective importance that principles for abbreviating titles should 
now be settled, and that practice should as rapidly as possible be brought to a uniformity based 
on these principles. In 1856 we should bear in mind that the year 2000 is to come, and that 
then the records of science will be found under at least a myriad of separate periodical titles, 
and each series will contain matters for reference, as now we refer to the Academia del Cimento; 
records of the French Academy for French scientific issues; the German Association of 
Naturalists and Physicists for German issues; the St. Petersburg Academy for, Russia; the 
Italian Scientific Association for Italian issues, &c. The results, on being aggregated, would 
doubtless make a proper subject for publication by the Smithsonian Institution. It seems to me 
that some plan of this general character would be feasible. Should the American Association 
share this impression, it is in its power to initiate the measure, and test its practicability, with 
no fear of bad results. The demand of coming generations will be for freedom of memory, and 
our duty is to make their memoric burdens a minimum. I will cite here a few instances, and 
these not the worst, to show how unsettled and chaotic our existing practice of abbreviation is. 

The American Journal of Science is abbreviated to— 


0 EP ES by Prof. Dana, one of the editors. 

Am. J., 

Amer. J., by Agassiz and Strickland, in the Index. 
Amer, Jour., 

Joris. Of SCt....0000 by Poole, in his Index. 

1 EY: Ca ee by Liebig and Kopp, in Annual Report, &c. 


Billa. Sosa sssi cease by Dr. Schubarth in his New Repertorium. 
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The Philosophical Transactions of the Roy. Soc., London, are abbreviated-— 


Phir try, i ee 1 en Oe 
Phil. Trans., y Agassiz and Strickland. 


Philos. Transact...by Reuss, in his Repertorium. 





BI SSUL reese re es eee. by Dr. Young, in his Index. 
The Comptes Rendus, as follows: 

Compt. Rend.......... by Liebig and Kopp. 

SSOINDC. Ty estavvas oct by Schubarth. 

pay 


C.R., | ; . z 
| Comptes Rendus by Agassiz and Strickland. 4 


Compt. Rend, . 

The French Academy and Institute Memoirs are thus abbreviated— 

Mém. de Paris, by Preuss. 

2 Wed ed 
ja E by Young. 

Mém. Acad. Se. Par., 
| xen Acad. des Sc., 

Mém. Sav., etc., | 
| Mém. prés. 4 1’ Acad., | 
Mém. Inst. is common for the later memoirs. 

This chaotic diversity is common to nearly all abbreviations in the above cited works, where 
they must have received rather special deliberation; and by referring to individual modifications, 
by separate investigators, a perfect Babel of usage will be found. That this isa real evil, lassume 
none will question. Can it be corrected, is a question on which different opinions will probably 
be found to exist. Certainly, correction cannot come without some effort, and without the aid of 
time. There is time enough; there ought to be effort enough. Things cannot be worse, for 
there is now nothing fixed. Conservatism has nothing to fear in this instance. It has occurred 
to me, as a plan which would stand a respectable chance of success, for the American Association 
to initiate a reform by consigning the subject to a special committee with instructions to invite, 
in behalf of the Association, the co-operation of other countries concerning their own periodicals, 
&c. Thus, for instance, the American Association for the Advancement of Science might fix — 
such abbreviations for all American scientific issues. It might, by correspondence, invite the co- 
operation of the British Association, or Philosophical Society for British periodicals, &c. 

Some principles of abbreviation might here be elaborated, but I shall only say, in brief, Ist. 
That abbreviations should be as brief as possible, without becoming obscure. The motto should 
be ‘‘ abbreviations that are abbreviations.’ 2d. Only the leading characteristic words of a title 
should find place in an abbreviation. Connecting particles should be thrown out. The posses- 
sive or genitive form, which is by far the most frequent, can be easily disposed of by using the 
apostrophe or possessive sign for of or of the, thus: Am. J. Sci.i—J.’ Soc.’ Arts. 3d. Certain 
words of very frequent occurrence should be reduced to their initial as an abbreviation, as J. for — 
Journal, M. for Memoirs, N. for New, Nouvelle, Nuovo, Neue, Nova; others to two initials, as 
Ph. for Philosophical, Tr. for Transactions, An. for Annual, Ac. for Academy, &c. In general, — 
the same word, when frequently occurring, should be constant, and a practical minimum in 
all combinations, and, when possible, in different languages. 4th. Location should, as a general 
rule, enter each abbreviation in some form, as M’. Ac’. Par., for the Paris Academy Memoirs ; 
Am. Ph. Tr., American Philosophical Transactions. These hints will suffice to show that there 
are principles in this matter which should be carefully elaborated and weighed. 

It may be that the coinage of abbreviations under compulsion, which has fallen to my lot, 
leads me to attach an undue importance to the subject; but Iam confident that a like expe- 


| by Agassiz and Strickland. 
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rience would make most persons quite as desirous of seeing an established code of abbreviations for 
all the world, as I have been. 
Very truly, yours, &c., 
K. B. HUNT, 


Lieut. Corps of Engineers. 
Professor A. D. Bacue, 


Superintendent Coast Survey. 


APPENDIX No. 69. 


Letters to the Secretary of the Treasury, transmitting a communication from Lieut. Comg. S. D. 
Trenchard, U. S. N., Assistant in the Coast Survey, relative to the rescue, by his party, of the 
British barque ‘‘Adieu,’’ and testimonial from the consignees relative thereto. 


ALBANY, August 25, 1856. 
Str: I have the honor to transmit herewith a copy of a communication from Lieut. Comg. 
Stephen D. Trenchard, U.S. N., assistant in the Coast Survey, stating particulars of the rescue 
of the British barque Adieu, found in a sinking condition by his party in the surveying steamer 
Vixen, while engaged in the prosecution of hydrographic work on the coast of Massachusetts. 
Very respectfully, yours, 


A. D. BACHE, Superintendent. 
Hon. JAMes GUTHRIE, 


Secretary of the Treasury. 


U. S. Coast Survey Steamer VIXEN, 
Gloucester, Mass., August 14, 1856. 

Dear Sir: I have the honor to report that at noon to-day, in passing the Sunken Salvages, 
we fell in with the British barque Adieu, from Glascow, bound to Boston, laden with railroad 
iron and sugar, and in a sinking condition—her officers and crew much exhausted from constant 
labor at the pumps. 

I placed Mr. Morrison, master, U.S. N., and a party of men on board the barque—with buckets 
&c., took her in tow, and succeeded in bringing her in safety to this port. 

Great credit is due to the efficient services and strenuous efforts of Mr. Morrison and his 
party, through whose exertions, by pumping and bailing, the Adieu was kept afloat until towed 
by the Vixen into port. 

I am, very respectfully, your obedient servant, 
STEPHEN D. TRENCHARD, 


Tieut. Comg. U. 8S. N., and Asst. Coast Survey. 
Professor A. D. Bacuez, 


' Superintendent U. S. Coast Surver y, Washington. 


— 


Unitep States Coast Survny Station, 
Near Ellsworth, Maine, Genranher 22, 1856. 
Sir: I have the honor to enclose herewith a copy of a communication bearing testimony to 
the services of Lieut. Comg. 8. D. Trenchard and the officers of the Coast Survey steamer Vixen, 
in towing into Gloucester, Mass., the British barque Adieu, found in a sinking condition off 


Cape Ann. 
4 Yours, respectfully, 
A. D. BACHE, Superintendent. 
Hon. James GUTHRIE, 


Secretary of the Treasury. 
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Boston, September 12, 1856. 
Str: We beg leave to make known to your department our sincere thanks for the highly im- 
portant services rendered to the British barque Adieu, P. 8. Corbett master, by the United 
States Coast Survey steamer Vixen, under charge of Lieut. Comg. 8. Decatur Trenchard, on 
the 14th of August last; said barque was in a sinking condition, near Cape Ann, when the 
Vixen took her in tow and got her safely into Gloucester. ' 
The conduct of Lieut. Trenchard and his officers and crew merits our warmest commendations. i 
Very respectfully, your obedient servants, x 
ISRAEL, LOMBARD & CO., ¥ 
Consignees of British barque Adieu, and Agents for ee 
Insurance Companies at St. John’s, N. B. 
FRANCIS BACON, 
President China Mutual Insurance Company. 
JAMES STURGES, 
Agent of Lloyds. 
Professor A. D. Bacug, 
Superintendent Coast Survey, Washington, D. C. 


Boston, September 10, 1856. 

Dear Sir: I enclose herewith copies of letters received from E. A. Grattan, Esq., Her Britannic 

Majesty’s consul at this place, the master, consignee, underwriters, and others, connected with 

the British barque Adieu, acknowledging the services rendered by the Coast Survey steamer 

Vixen to that vessel while in a sinking condition, off the Salvages, near Cape Ann, on the ' 
14th instant, a report of which I have previously made to you. 

I am, very respectfully, your obedient servant, 
STEPHEN D. TRENCHARD, 
Lieut. Comdg. U. S. N., and Asst. Coast Survey. 


ss 


Professor A. D. Bacun, 
Superintendent U. S. Coast Survey. 


British Consunate, Boston, August 20, 1856. 

Str: Having seen, in the Boston papers of this date, a card, signed by the master, consignees, 
and underwriters of the British barque Adieu, tendering their thanks to yourself and the 
officers and crew of the vessel under your command, for the valuable assistance afforded by you 
to said barque, while in a sinking condition off Cape Ann, on the 14th instant, I beg to add 
thereto the expression of my own thanks, in acknowledgment of the efficient services rendered 
by you on the occasion referred to. It will give me much pleasure to represent to her Majesty’s 
Government the friendly conduct of yourself and officers in this matter, and I have the honor to 
be, sir, 

Very respectfully, your obedient servant, 
EDMUND A. GRATTAN, 


Her Majesty’s Consul. 
Lieut. Comg. 8. D. Trencnarp, U.S. N., 
U. 8. Steamer Vixen, Ipswich, Mass. 


Boston, August 20, 1856. 
Str: We beg to offer to yourself, and to the officers and crew under your command, our 
hearty thanks for the prompt and efficient services rendered to the British barque Adieu, when 
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in great danger of being lost, near Cape Ann, on the morning of the 14th instant. With senti- 
ments of personal respect, we remain, 
-Your obedient servants, 
P. S. CORBETT, 
Master. British barque Adieu. 
ISRAEL, LOMBARD & CO., 
Consignees of British barque Adieu, and Ayent for the 
New Brunswick Marine Insurance Company. 
JAMES STURGES, 
Agent of Lloyds’ and British Underwriters. 
FRANCIS BACON, 
President China Marine Insurance Company. 
Lieut. Comg. 8. D. Trencuarp, 
U. S. Coast Survey Steamer Vixen. 


APPENDIX No. 70. 


Letter of the Superintendent, transmitting report of the Commission, called at the request of the 
Hon. Secretary of the Navy, to investigate the causes which led to the explosion of a boiler of 
the Coast Survey steamer Hetzel, in August, 1855. 


New York, November 26, 1855. 

Sm: I have the honor to acknowledge the receipt of your communication of September 12, 
enclosing copy of a letter from the Hon. Secretary of the Navy, requesting that an investigation 
should be made to ascertain the causes which led to the explosion of the boiler of the surveying 
steamer Hetzel. 

In accordance with the request from the Navy Department, a commission, consisting of Com- 
mander H. 8S. Stellwagen, U.S. N., Charles W. Copeland, Esq., consulting engineer, and First 
Assistant Engineer W. Holland, U.S. N., met at Baltimore, on board the steamer Hetzel, on 
the 16th, 17th, 19th, and 20th of November instant ; and I enclose herewith their joint report, 
made after examination of the wreck of the boiler, and in connection with the testimony of 
persons who were on board the Hetzel at the time of the disaster. 

Very respectfully, yours, 
A. D. BACHE, Superintendent. 

Hon. James GUTHRIE, 

Secretary of the Treasury. 


New York, November 6, 1855. 

Sm: By direction of the Treasury Department, and at the request of the Hon. Secretary of 
the Navy, an investigation will be made into the causes and circumstances which led to the 
explosion of the boiler of the Hetzel. 

You are hereby detailed as a member (senior member) of a commission to make the above 
investigation. Your colleagues are Charles W. Copeland, Esq., consulting engineer, and First 
Assistant Engineer William Holland, U.S. N. 

You will please proceed to Baltimore, and meet your colleagues on board of the steamer 
Hetzel there, on the 13th day of November. Lieutenant Commanding Almy has instructions 
to furnish you the necessary facilities for meeting and for discharging the duty entrusted to you, 
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and to retain the officers and men of his party together, in case they should be needed as 
witnesses. naa 
On the close of the investigation of the commission, please report to me the results, jointly. 
with your colleagues. 
Yours, respectfully, &c., 


A. D. BACHE, 2 
Superintendent United States Coast Survey. § 
Commander H. 8. STetiwaaeEn, : 
United States Navy, Assistant Coast Survey. . 

I certify the above is a true copy, and that orders to the same effect were addressed to Charles 
W. Copeland, Esq., and Mr. Holland, first assistant engineer, U. 8. N., varied slightly in 
the second paragraph. 


H. 8. STELLWAGEN, 
Commander United States Navy. 


Proceedings of a ‘‘ commission of investigation into the causes and circumstances which led to 
the explosion of the boiler of the Hetzel,’’ held on board the United States Coast Survey 
steamer Hetzel, in the month of November, 1855, by order of Professor A. D. Bache, Super- 
intendent United States Coast Survey, (issued by direction of the Treasury Department, and 
at the request of the Hon. Secretary of the Navy,) a copy of which is appended : 


The commission met, in pursuance of directions of Professor A. D. Bache, Superintendent 
Coast Survey, at Baltimore, Maryland, on board the Coast Survey steamer Hetzel, on the 13th 
day of November, 1855. Members present—Commander H. 8S. Stellwagen, U. 8. N., and 
First Assistant Engineer William Holland, U. 8. N.; Charles W. Copeland, Esq., consulting 
engineer, not present. 

At 1p. m. adjourned, to meet again on the 14th of November, at 9 a.m. 

On the 14th, met at 9 a. m., and received a communication from Charles W. Copeland, Esq., 
a member of the commission, stating that he was unavoidably detained as a witness before the 
United States circuit court, in the city of New York. Adjourned at 12 m., to meet again at 
9 a. m. on the 15th. 

November 15.—Met at 9 a.m. Charles W. Copeland, a member of the commission, still 
absent. Adjourned at 12 m., to meet on the 16th November. 

Friday, November 16, 1855.—The commission met, in pursuance of adjournment. The 
senior, acting as president. Members all present, viz: Henry 8. Stellwagen, commander 
United States Navy; Charles W. Copeland, Esq., consulting engineer; William Holland, 
first assistant engineer, United States Navy. 

The board then proceeded to business, and it was decided, after a preliminary examination of 
the wreck of the boiler and vessel, to take the evidence of those of the officgers and crew’ whose 
testimony might throw some light upon the subject under investigation. There being no 
member of the commission legally empowered to administer oaths, that preliminary was dis- 
pensed with. 

The following witnesses were called and examined in the order named : 


November 16— 1. J. J. Almy, Lieut. Comg., U. 8S. N. 
2. Stephen B. Minor, Pilot. 
3. Charles H. Williamson, Passed Assistant Surgeon. 
4, Charles P. McGary, Lieutenant, U. 8. N. 
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November 16— 5. J. T. Little, Carpenter’s Mate. 
6. Albert Allmand, Lieutenant U. 8. N. 
November 17— 7. R. H. Walton, Coal-heaver. 
8. B. F. Van Horn, Second-class Fireman. 
9. R. L. Nelson, Second-class Fireman. 
10. Andrew DeVeau, First-class Fireman. 
November 19—11. John Bunting, First-class Fireman. 
. 12. William C. Wheeler, Second Assistant Engineer U.S. N. 


The board met daily, except Sunday; on the 16th, 17th, and 19th took evidence of the 
witnesses, and on the 20th examined fully and carefully the wreck of boilers and vessel, 
obtaining all information regarding any changes in the same since the accident, and beg leave 
to make the following report: 


1st. Cause of the accident. 

After a careful consideration of the evidence, and a thorough examination of the remains of 
the port boiler, we have concluded that the immediate cause of the accident was the closing 
of the steam stop-valve upon it, on the evening of the 23d of August, with a view of more 
thoroughly cooling that boiler preparatory to making the repairs, and that this valve was 
forgotten and neglected on the morning of the 24th of August, and the steam having no other 
outlet (there being no safety-valve on this boiler) the internal pressure of steam increased until 
it was too great for the resisting powers of the boiler, and an explosion was the consequence. 

Further, we are well aware, from examination and testimony of witnesses, that the boilers 
were old and weak ; but had they been new and strong, it could only have affected the result so 
far as a remote probability that a very little further time before the explosion might have given 
a slightly increased chance of its attracting the attention of some one to the fact of its being 
closed, and giving them an opportunity to open it in time to relieve the boiler, and thus avoid 
the accident ; but, on the other hand, had the boilers been thus new and strong, and the stop- 
valve not opened, it must have eventually exploded, and the results would have been much 
more disastrous. 

2d. The nature and course of rupture of the boiler. 

The leak first started about point X, upon the drawing accompanying this report, (see Sketch 
No. 67,) at which place the iron is in thickness about No. 3 wire gauge. The rupture, however, 
appears to have commenced at the bottom of the boiler, near point P upon the drawing. 
The after or front end of the shell of the boiler, with steam drum, was torn from head sheet 
and thrown upwards and forwards, tearing asunder nearly in the direction shown by the line 
L L, &c., in the drawing, the forward or back part of boiler remaining comparatively 
undisturbed and uninjured. Several places along the line of rupture were gauged by us, and 
were found to vary in thickness from No. 6 to No. 10 wire gauge. 

The order of the explosion we ‘judge to have been thus: all around the furnace, through the 
water space, the legs were braced by screwed brace bolts tapped into shell. and furnace sheets, 
and slightly riveted on the ends by cold riveting. The heads or riveting of all these brace bolts 
were more or less rusted away, and in many cases the threads were also rusted. When tapped 
into sheets, these bolts appear to have first drawn through the sheet, the furnace sheets collapsing, 
and the shell expanding, until ruptured just at point P in the drawing, as already explained. 

That portion of the boilers back of the furnaces was braced by riveted braces and socket bolts, 
and when the longitudinal rupture arrived at these braces, they appear to have been sufficient 
to resist the strain, and the line of rupture then took an upward and forward course, as already 
described 

This is not the first case of accidents of a fatal character having occurred from this same 
cause—the insufficiency of the screw brace bolts, particularly after being for a length of time 


in use and subject to oxidation, &c. We desire to express, in the strongest manner, that, in our 
43 cs 
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opinion, braces of this description should not be permitted in the construction of steam boilers, 
where they will be subjected to the. action of salt water, or from other causes liable to rapid 
oxidation. . 
3d. The improper arrangement of appurtenances to the boilers. 
One of the causes which remotely has led to this accident is, in our opinion, the very improper 
arrangement of the appurtenances. 
With but one safety-valve, and that on the main steam-pipe, arranged as shown by the _ 
accompanying drawing at K, the shut-off steam valves ought, instead of being screw valves, to 
have had plain stems, so as to have been self-acting ; had they been thus made, as soon as the © 
pressure within the port boiler was greater than in the starboard one, the stop-valve would have 
been opened by the excess of pressure and the boiler relieved. Again: If it was deemed neces- 
sary, from any cause, that the stop-valves should be screw-valves, then, instead of there being 
but one safety-valve upon the main steam-pipe, there should have been one upon each boiler: 
in which case, the stop valve being neglected, the boiler would be relieved by the safety-valve. 
It will be seen, by reference to the accompanying drawing showing the arrangement of the 
boilers, that the screw stop-valve being shut, and the safety-valve upon the steam-pipe unable to 
relieve the boiler, there being, also, no safety-valve or other outlet for steam from the boiler, 
except through this stop-valve, the safety of those on board depended entirely upon the 
thoughtfulness and vigilance of those connected with the engineer department, as there was no 
possible way in which the boiler could be relieved of the increasing pressure of steam but by 
rupture. 
Had there even been a steam-gauge connected with each boiler, Independently, it would have — 
greatly added to the safety of the whole arrangement, as the difference of pressure indicated by 
the several steam-gauges would have attracted attention, and the error or neglect have been 
corrected in time to avoid the disastrous result. In fact, there was, by the arrangement of the 
appurtenances to the Hetzel’s boilers, no possible way in which they could be relieved by any 
automatic action of any of those appurtenances. Nor was there any way provided by which ~ 
the dangerous condition of the boiler could be indicated to the eye or ear, or in any way 
brought to the notice of the attendants. We cannot but condemn, in the strongest terms, such 
improper, injudicious, and unsafe arrangements, and have no doubt that had they been such as 
we have stated above as desirable, we would not have been called upon, by so serious a disaster, . 
to record at this time thése opinions, or report upon this accident. 
Ath. The probable cause and circumstances which, combined, led to the accident. 
That the cause of the explosion could not have pee low water in the boiler, is shown by the 
testimony of all the witnesses who could testify upon that point. (See testimony of Wheeler, 
De Veau, Nelson, Bunting, and Walton.)* 
That there was not a gradual 1 increase of pressure on both boilers, until the port boiler, pei : 
the weakest, gave way, is evident from the fact that the Highest pressure on that morning, 
testified to @ every witness, is 29 pounds; and it would appear, by a proper consideration of all 
the evidence, that the maximum was not over 23 to 26 pounds, whereas there had been previ- 
ously 30 carried in several instances. This is the more strongly confirmed from the present 
condition of the starboard boiler, which shows no indications of yielding, straining, or weak- 
ness. (See Mr. Wheeler’s testimony, also Nelson, Bunting, De Veau, and Mr. Allmand.) 
And, further, it is shown that there was no delay in getting under way, and therefore no 
probability of such increased pressure. 
Again: that it could not have been caused by a malicious or vindictive tampering with shut- 
off valves, we think to be clearly shown by the universal good feeling existing between office cf 
and men, as fully and clearly testified to by every witness. Further: there was a standing 
order that no one should enter the boiler-room (where the shut-off valves were) but thos¢ 


* Omitted. 


+ 
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belonging to the engineer department; and it is in evidence by Mr. Wheeler that he had 
punished but one man of the engineer department this season, and had punished him but 
once, several weeks previous, by making him stand an extra watch; that this man could not 
have tampered with the valve is clear, from the fact that he was in the most exposed position 
when the accident occurred, viz: in the fire-room, washing clothes, although not his watch at 
the time, and hence voluntarily in this exposed condition. 

Having thus narrowed down the probable cause of the explosion to the fact of the stop-valve 
on the port boiler being closed, in the regular course of duty, and not again opened previous to 
getting up steam, we will now explain what, in our opinion, was the order of circumstances by 
which the disastrous result was brought about. 

It appears (see testimony of Wheeler) that, on the evening of the 23d of August, Mr. Latimer 
was anxious to make the repairs to the port boiler that night, but the boiler was too hot; that 
in conversation with Mr. Wheeler, he (Mr. W.) suggested that, by closing the steam stop-valve, 
so as to shut off the heat from the starboard boiler, the port boiler would be rendered more com- 
fortable and cool more rapidly ; Mr. Latimer then left Mr. Wheeler, was gone a few minutes, 
and returned to Mr. W., saying the boiler was too hot, and he would leave the repairs till 
morning. 

We suppose that at this time, when Mr. L. left Mr. Wheeler, he went and directed the stop- 
valve to be closed, to learn if by so doing the heat of the port boiler would be so far reduced as 
to enable them to make the repairs. Finding that the closing of the valve did not produce the 
beneficial effect anticipated, he returned to Mr. Wheeler to report it to him, without having 
re-opened the valve. 

The next morning, in the hurry and bustle of making the repairs, and getting the vessel 
under way, the fact of the valve being closed the evening previous was entirely forgotten. 
Bulger, who aided in making the repairs, was relieved from his watch at 8 a. m., at which time 


the leak had not yet broken out, (see testimony of Wheeler ;) finding, after he (Bulger) came off 


watch, that the forward man-hole plate was leaking, he went down the fire hatch to screw it up, 
(see testimony of Nelson and De Veau,*) and about this time the leak broke out. Bulger then 
came up and went aft, on the port side, and was last seen alive near the entrance to the boiler 
room on the port side, (see testimony of Nelson ;) we suppose that it had occurred to Bulger’s 
mind that the valve was shut, and when last seen alive he was about entering the boiler room to 
examine the valve, (see testimony of De Veau and Nelson,*) and if so, he was probably on the 
top of the boiler, but had not time to open the valve before the terrible catastrophe occurred 
which so suddenly deprived him of life, (see testimony of De Veau.) 

Such, in our opinion, was.the order in which the circumstances occurred. There is but one 
point in the testimony that appears to conflict with this theory: it is the remark made by 
Bulger, in the presence of Mr. Wheeler and Mr. Latimer, and also repeated to Nelson, ‘‘ that 
the steam would pass through the connecting pipe, from one boiler to the other, and thus there 
would be no difference in the time of getting up steam’’ in the two boilers, (see testimony of 
Wheeler and Nelson.*) The inference to be drawn from this is, that Bulger was confident the 
stop-valve was open, or that he knew that it had been shut and he intended to open it, or thought 
he had already opened it. The repeating of this remark by Bulger would lead to the opinion 
that his attention had been specially called to it during the repairs. 

With the evidence elicited before us, this theory can only be modified as to the time of the 
valve being closed; that, instead of its being closed the evening before, it might have been 
closed by Bulger in the morning, after he had commenced work on the boiler, as it is testified 
by Bunting that he (Bulger) suffered much from the heat in the boiler and came out once before 
the work was completed ; it is not improbable that, on account of the heat being so great, he 
may at that time have closed the valve to shut the heat from the starboard boiler. 


% Omitted. 
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The supposition that Bulger did go into the boiler room for the purpose of opening the stean 
stop-valve is strongly sustained by the fact of the valve being found about one-quarter of an 
inch open, upon examination in the afternoon of the day on which the explosion occurred. (See 
testimony of Bunting.) 

One circumstance we should mention, as showing the position of the shut-off steam-valves at 
the time of the explosion, is, that the stem of the starboard valve is bent upward for about — 
eight or nine inches of its length, showing that it projected that distance beyond the crossbar 
at the time of the explosion ; whereas the port valve stem is only bent for about three inches of 
its length, showing conclusively that the valve must have been screwed shut, or nearly so, at 
the time of the accident. 

From the testimony of the witnesses, there can be no doubt that those men who were killed, 
belonging to the engineer department, were very capable, industrious, and efficient men, more 
especially Gardner and Bulger ; the latter is spoken of by Mr. Wheeler as a very excellent man 
in these respects, not only in performing thoroughly his watch duties, but being at all times 
very attentive and reliable—ready for any work that appeared necessary. 

Mr. Wheeler testified in the strongest manner to the ability and efficiency of Mr. Latimer, 
the assistant engineer, and the alacrity and vigilance with which he attended to his duties; and 
all the officers pay a just tribute to the fortitude and heroism displayed by him subsequent to 
the explosion, when suffering the most intense bodily pain, and knowing that he could live but 
a very short time. 

The notes of the evidence taken from the several witnesses named,* and also a sketch or 
drawing of the boilers and appurtenances, are forwarded herewith, for the further information 
of the Department. (Sketch No. 67.) 

Having thus traced the causes of the accident to the neglect or forgetfulness of the duty of 
opening the stop-valve, it may be required to know the amount of culpability, and on whom it — 
may rest. These points can never be fully explained; and though the effect was so sadly disas- 
trous, yet it must be borne in mind that no positive order had been issued to close the valve ; 
that it had not been customary, and in fact had not been done before during the whole season ; 
and hence that such forgetfulness was more probable and excusable. 

The suggestion to close the stop-valve may have been made or repeated in presence of William 
Bulger, who is represented as a highly capable, industrious, and willing man, with a reliance 
that he would attend to it fully, as well in opening again as closing it, it being a simple act of 
duty, or he might have closed it of his own accord to facilitate the repairs ; let this be as it 
may, whoever was in fault, he or they have paid the penalty, either in loss of life or in mental 
anguish, more than commensurable with so involuntary an offence. 

The engineer in charge, Mr. Wheeler, appears to have taken a very commendable and unusual 
precaution against accidents generally, and particularly against ignorance of the use or unskilful — 
manipulation of these stop-valves, as shown by the evidence of his instructing his firemen in 
their objects and modes of use. His general attention to duty is fully established, and his con- 
duct on this occasion has elicited the admiration of officers and men. 

The commanding and other officers and crew generally displayed self-possession and good 
conduct throughout, and a feeling of sympathy and kindness for the injured, which redounds to 
their honor, 

Having thus performed the duty assigned to us, we respectfully submit the foregoing report. 

H. 8. STELLWAGEN, President. 
CHAS. W. COPELAND, Consulting Engineer. 


W. HOLLAND, First Assistant Engineer, U. S. N. 
Barrmore, November 21, 1855. : oa 


= Omitted. 
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APPENDIX No. 71. 


Report of Assistant A. M. Harrison, on the circumstances attending disaster to the surveying 
schooner Benjamin Peirce, by the drifting to her quarters of the burning steamer Seminole, at 
Jacksonville, Florida. 

Unitep States Scnooner Bensamin Perece, 
Off Jacksonville, Hast Florida, January 7, 1856. 

Dear Srr: I send you the report of Mr. Hawley to myself, of all the occurrences connected 
with the Peirce up to the day of my arrival here. After reading this report, and instituting a 
thorough inquiry into all the circumstances connected with the unfortunate disaster which 
occurred to the Peirce by the burning of the steamer Seminole, I can, in justice, but come to 
the conclusion that Mr. Hawley, by his energy, coolness, and courage, saved the schooner from 
total destruction, as well as the brig Iza, mentioned in his report. Upon examining the 
schooner, I am only astonished that she was saved at all. The entire starboard quarter must 
have been in flames, besides the starboard rigging, and the deck on the quarter is completely 
charred. There was no wind, nor would the short interval which elapsed after the burning 
steamer had been drifted to the Peirce admit of getting the schooner under way and moving 
out of the reach of danger ; hence, there was but one course left for him to pursue, and that one 
he followed, namely, to endeavor to tow the Seminole away from the schooner. 

That the exertions of Mr. Hawley were not unattended with personal danger, you can judge 
from the fact that his clothing and hands were burned. I can but sorely regret so serious a 
casualty to the vessel under my charge, but, at the same time, a sense of justice obliges me to 
free Mr. Hawley from all cause of censure, and to give him the well-earned credit of having 
acted with judgment and courage; and I hope, sir, after these representations, you may be 
pleased to look upon it in the same light. 

Respectfully submitted by your obedient servant, 
A. M. HARRISON, Assistant. 

Prof. A. D. Bacug, 

Superintendent U. S. Coast Survey, Washington, D. C. 


Unitep States ScHoonER BENJAMIN PErRcE, 
Jacksonville, Florida, January 6, 1856. 

Sir: The following is a report of the passage of the United States Coast Survey schooner 
Benjamin Peirce, from New York to Jacksonville, and also all the circumstances connected with 
her up to the time of your arrival at this place. We sailed from the Quarantine at New York 
on December 12th, standing down the bay with a light N.W. wind, and, by the time we had 
cleared Sandy Hook, the wind shifted directly ahead. It was snowing, and the weather became 
very thick; so much so, that, although we were some ten or twelve miles from Sandy Hook, we 
were obliged to put back and come to anchor just inside the Hook. It snowed all night and 
most of the next day, with the wind ahead, and blowing very strongly. The wind shifted 
about dark, and, getting under way, we stood out to sea again. We had a good run down as 
far as Cape Charles ; but the wind coming out directly ahead again, we came to anchor about 
dark, just inside of Cape Henry light. 

The next afternoon, with wind still ahead, we started down the coast, but did not make. 
Hatteras light until the night of December 17th. On the morning of the 18th, at four o’clock, 
we lost sight of the light, but kept close into the land all the way down the coast, so that we 
saw a number of the lights. Our run from Cape Hatteras to the St. John’s river was a very 
fine one, only fifty-six hours from light to light. We lay to off St. John’s bar for a pilot two 
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hours. After we arrived inside the bar the pilot left us, and I piloted the vessel myself up the 
river to Jacksonville, where we arrived between eight and nine o’clock. After the sails had 
been furled, and the decks cleared up, the men went below. 

Just before twelve I heard the cry of ‘‘fire’’ on shore, which I found was caused by the 
burning of the steamer ‘‘Seminole.’’ There being no wind at the time, I did not attempt to 
get the vessel from her anchorage, nor could I if I had desired to do so; within a few moments 
after the alarm was given, the steamer was ablaze from stem to stern, and, having been cut 
from her moorings to prevent the adjoining buildings and wharves from catching fire, she 
was drifting down the stream. By the time I could collect the men on deck, the burning wreck 
was within fifty yards of the ‘‘Peirce,’’ heading directly athwart her bows. Leaving one-half of 
the men on the ‘‘ Peirce,’’ all prepared with buckets and axes to prevent, if possible, the 
steamer becoming entangled in the rigging of the ‘‘ Peirce,’’ I manned the largest boat and 
started for the steamer, which, by this time, was close aboard, made fast a tow line and 
commenced towing her. The steamer struck the vessel just abaft the starboard fore-chains, 
but, having got a little headway by towing, she did not, as I feared she might, become | 
fastened to the rigging of the ‘‘ Peirce.’’ In the short space of time occupied in towing her — 
past the ‘‘ Peirce,’ the intense heat destroyed the foresail, mainsail, and main gaff-topsail ; 
also the starboard main shrouds and main topmast back-stay, with some of the running 
rigging ; most of her spars and both masts were much charred, and also the starboard | 
bulwarks, galley, cabin quarter-house, and deck. A new boat belonging to Mr. Huger, 
which was lying on the deck, was also considerably damaged. The glass in the skylight of the 
cabin was broken by the excessive heat, and the taffrail crushed by the falling of the main 
boom, the topping lift which supported it being destroyed. From six to eight hundred dollars 
will, I think, put the vessel in as good condition as formerly. Seeing that the flames on the 
‘* Peirce’ were all extinguished, I continued towing the steamer to keep her clear of a brig 
which was at anchor a short distance astern of us. After a severe struggle the steamer was 
towed clear of the brig, and I went on board of her to render what assistance might be 
required. The captain of the brig not being able to control his men, and being very much 
alarmed himself, turned the command of the vessel over to me; and I do not hesitate to say, 
that, with the assistance of our own men from the Peirce, we succeeded in saving the brig 
‘‘Tza,’’ with a full cargo, from being totally consumed. Since the fire I have had carpenters 
at work planing down the masts and spars of the Peirce, which were all charred to the depth 
of a quarter of an inch; also in making new dead-eyes, &c., a new taffrail, and a rudder for 
the boat, which was lost. 

As the main shrouds were nearly burnt through, and knowing that it would endanger the 
safety of the mast if it came on to blow very heavily with a rough sea, I took the responsibility 
of ordering immediately such standing rigging as was necessary. I have not ordered either 
sails or running rigging. 

Regretting sincerely this misfortune, and believing that I have done my entire duty, I trust 
that this report may meet with your approval. 

Very respectfully, 













P. R. HAWLEY. 
A. M. Harrison, Esq., 
Assistant U. S. Coast Survey, Jacksonville, East Florida. 
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: APPENDIX No. 72. 


Correspondence with the Secretary of the Treasury relative to the necessity of transferring Coast 
Survey parties from the main land of Florida peninsula, in consequence of threatened Indian 
hostilities. 

Coast Survey OFFice, January 30, 1856. 
Str: In consequence of reports which have reached this office, I am induced respectfully to 
request that inquiry may be made of the honorable Secretary of War, in order to ascertain 
whether any information recently received at the War Department would lead to the supposition 
that Coast Survey parties employed near Cape Sable, and on the small keys between the South 

Florida main and the southern line of keys, are exposed to danger from Indian hostilities. 


Very respectfully, yours, : 
A. D. BACHE, Superintendent. 


Hon. JAMES GUTHRIE, 
Secretary of the Treasury. 


Treasury Department, February 7, 1856. 


Srr: I am informed by the Secretary of War, under date of the 5th instant, that no intelli- 
gence has been received at that Department indicating the presence of Florida Indians in the 
immediate vicinity of Cape Sable; but from the character of the Indians, and from the fact that 
they are likely to approach the coast for supplies, it is considered that the continuance of the 
Coast Survey parties near Cape Sable may be attended with danger. 


Very respectfully, your obedient servant, 
JAMES GUTHRIE, 


Secretary of the Treasury. 
Prof. A. D. Bacus, 
Superintendent of Coast Survey. 


APPENDIX No. 73. 


Correspondence with the Treasury and Navy Departments, and letter of Commander James Alden, 
U.S. N., assistant in the Coast Survey, on joining the Pacific squadron to engage in repelling 
Indian hostilities in Washington Territory. 


Coast Survey Orrice, January 2, 1856. 


Str: I believe you will be gratified, as I have been, to see the promptness with which Com- 
mander Alden volunteered the services of the Coast Survey steamer Active to go to the north, 
placing her under the direction of the commander of the squadron for service. I enclose you 
a copy of Commander Alden’s letter to me, and of the orders which he received from Commo- 
dore Mervine. 

I would respectfully suggest that a copy of this letter, and of its enclosure, be transmitted 
to the honorable Secretaries of War and of the Navy, that they may be aware of the co-operation 
thus afforded by the use of the Coast Survey steamer Active. 


Very respectfully, yours, 
A. D. BACHE, Superintendent. 


Hon. James GUTHRIE, 
Secretary of the Treasury. 
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U. S. Coast Survey Sreamer ActTIve, 
San Francisco, December 3, 1855. 


Dear Srr: The enclosed communication from Commodore Mervine will explain itself, and I 
trust my course in placing this vessel at his disposal will meet your approval. I hesitated to 
do so till the necessity of the case made my duty so apparent that I should have proved recreant 
to the call of humanity if I had remained passive. Independently of my knowledge of those 
localities which are so much exposed, I am satisfied that this. vessel is more capable of affording 
aid and comfort to our citizens, by moving with celerity from one point to another, than two or 
three sloops of war, without the aid of steam, in such warfare. Our capacity, too, for towing 
vessels of that class which may be operating there, will be felt ; for the transportation of troops 
and supplies, I think the Active can hardly be equalled by any vessel of her size. It is my 
intention to carry out these views, and I trust that, if action and energy will accomplish any- 
thing, you will never have cause to regret our participation in this affair. Commodore Mervine 
has done everything in the way of furnishing all the means and appliances in his power to stop 
this disastrous warfare, and has supplied this vessel with everything for the successful prosecu- 
tion of so desirable an end. 

I leave Lieutenant Cuyler in command of the Ewing, with sufficient force to carry on the 
hydrography of the bay, (the work laid out for the Active this winter,) and knowing well, as 
you do, his long experience and peculiar aptitude for the work, | need hardly add that I have 
the most sanguine expectations that he will produce many and highly satisfactory results. My 
instructions to him are also herewith enclosed; and you will perceive that, as my absence may 
be more or less protracted, I have directed him to communicate directly to you. 

Before closing, I desire to record the high sense of obligation that I feel towards Lieutenant 
T. G. Corbin, U. 8. N., the executive of the navy yard at Mare island, who has so promptly 
volunteered his services, and is now temporarily attached to this vessel as first lieutenant. Our 
preparations are almost completed, and we expect to leave here on to-morrow or next day. 

With great respect, I remain, very truly, your obedient servant, 
JAMES ALDEN, 
Commander U. S. N., Assistant Coast Survey. 
Prof. A. D. Bacuz, 
Superintendent U. S. Coast Survey, Washington, D. C. 


Unrtep States Fiac-Sure INDEPENDENCE, 
San Francisco, November 29, 1855. 

Str: The savage demonstrations of the Indians in Washington Territory, in murdering many 
of the settlers, the concert of action between the different tribes, together with their attacks 
upon the regular troops, seem to indicate a general Indian war, the declared object of which is 
the extermination of all the white population. 

This alarming state of affairs calls for all the available naval force which can be spared from 
other duties. 

As you have promptly tendered the services of the United States surveying steamer ‘Acteae 
under your command, which you state can be spared during the winter without detriment to the 
service in which she : engaged, you will therefore prepare her for sea with all possible despatch, 
and, so soon as you shall be ready, proceed to Puget’s Sound, where you will act in concert with 
the ae ep of war Decatur, and the forces under the saint, owt of Major General John E. Wool, 
in affording aid and protection to the inhabitants residing on the Sound, wherever the same 
may be required. 
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You will take on board as large a supply of stores, especially bread, as your vessel can stow. 

Upon falling in with the Decatur at Seattle, transfer to her all your surplus stores. 

Commander Sterett reports that, in consequence of the settlers being without arms, he has 
supplied them with all those belonging to the Decatur; you will therefore make a requisition 
upon the ordnance officer of the United States army at Benicia for forty muskets, and the 
same number of pistols and cutlasses, if they can be furnished, for her use. 

I shall, in all probability, sail from this port very soon; you will therefore communicate all 
matters of importance, through Commander Gansevoort, direct to the Honorable Secretary of 
the Navy, as circumstances shall render expedient, transmitting to me duplicate copies thereof, 
to Valparaiso, by the way of Panama, addressed to the care of the United States consul at the 
latter place. 

Very respectfully, your obedient servant, 
WM. MERVINE, 


Commanding Pacific Squadron. 
Commander James ALDEN, 


U. S. Coast Survey Steamer Active. 


Navy Department, January 5, 1856. 

Sr: I have the honor to acknowledge the receipt of your communication of the 4th instant, 
enclosing copy of one to your address from the Superintendent of the Coast Survey, ‘‘expressive 
of his gratification at the promptness with which the services of the Coast Survey steamer 
Active were tendered by Commander Alden to Commodore Mervine to act under his direction, 
as commander of the Pacific squadron, to quell the Indian disturbances in Washington Terri- 
tory; also, a copy of Commander Alden’s letter to Professor Bache, and of the orders issued by 
Commodore Mervine on accepting the services of the Active. 

I am extremely gratified with the zeal and energy of Commander Alden, and his promptness 
in placing his vessel at the disposal of Commodore Mervine. His course meets the hearty 
approval of the Department, and it is hoped it will not interfere materially with Coast Survey 
duties. 7 
With very great respect, I am, sir, your obedient servant, 


J. C. DOBBIN. 
Hon. Jamzs GUTHRIE, 


Secretary of the Treasury. 


APPENDIX No. 74. 


Letter to the Secretary of the Treasury, transmitting, for the files of the War Department, copy of a 
letter addressed to Capt. A. A. Gibson, U. S. A., on his detachment from Coast Survey service. 


Coast Survey Orricr, December 21, 1855. 

Sir: I have the honor to inform the Department that the direction to relieve Captain Gibson, 
U. 8. A., assistant in the Coast Survey, from duty, and to request him to report to the Hon. 
Secretary of War, has been complied with. In justice to this useful officer, I enclose a copy 
of my remarks on relieving him, for the files of the Department, and would respectfully request 

that a copy thereof may be transmitted to the Hon. Secretary of War. 
Very respectfully, yours, 
‘bo A. D. BACHE, Superintendent, 

Hon, James GUTHRIE, 
Secretary of the Treasury. 
4408 
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Coast Survey Orrice, December 21, 1855. 

Str: I have the honor to enclose a copy of a letter from the Treasury Department and its 
accompanying inclosure from the War Department, and, in accordance with the directions of — 
the Secretary of the Treasury, to relieve you from duty on the Coast Survey, and to instruct you 
to report by letter to the Hon. Secretary of War. 

In doing so, I must express the reluctance with which I part with one who has made himself — 
so useful upon the Coast Survey. The sketches of parts of the coast have been made with 
consummate skill and a just appreciation of the purpose for which they were intended. The 
projects of maps and charts have been studied with great industry and attention, and an aptness 
rarely found. The correct taste in arrangement and execution which you possess, and which 
has with praiseworthy zeal been exercised in the Coast Survey office, deserves acknowledgment 
and such reward as praise may be considered to afford. I shall miss very much your varied — 
talent in sketching in the field, in drawing in the office, and in connection with the drawing 
and engraving divisions of the office. In the study of the projects of maps and charts, your — 
experience and information will also be very much missed and cannot soon be replaced. 

I shall send a copy of this letter to the Hon. Secretary of the Treasury, and, through him, to 
the Hon. Secretary of War. 

Very respectfully and truly yours, 








A. D. BACHE, Superintendent. 
Captain A. A. Gipson, U.S. A., 
Assistant Coast Survey. 


APPENDIX No. 75. 


Communication to the Secretary of the Treasury, transmitting copy of a letter addressed to Captain 
W. R. Palmer, U. S. Topographical Engineers, on the occasion of his detachment from Ooast 
Survey service. 


Coast Survey Orrice, May 21, 1856. 

Sir: I have the honor to communicate to the Treasury Department, for its files, a copy of a 
letter addressed to Captain W. R. Palmer, U. 8. Topographical Engineers, recently relieved 
from Coast Survey duty, and would respectfully request that a copy may be transmitted to the 
Hon. Secretary of War, for the files of the War Department. 

The efficiency of Captain Palmer while engaged in the duties of the Coast Survey, in my 
judgment, merits this expression of the value of his services. 

Very respectfully, yours, 


A. D. BACHE, Superintendent. 
Hon. James GUTHRIE, 3 
Secretary of the Treasury. 


Coast Survey Orrice, May 21, 1856. 

Dzar Sir: By direction of the Treasury Department, I communicate to you the orders of the — 
War Department, referring to your detachment from the Coast Survey under the four years’ 
rule. 

I take this occasion to express my high sense of the value of your services to the Coast Survey, 
and the great regret with which I part with them. Your duty has invariably been discharged 
with zeal, efficiency, and ability, and with a scrupulous care worthy of the highest praise. 
The triangulation which you made of the Rappahannock river, in Virginia, is one of the best of 
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its kind in the Coast Survey, and your services as assistant in charge of the Coast Survey office, 
in the absence of Captain Benham, have been highly acceptable. Having taken occasion to 
inspect the office soon after you took charge of it, and at the present time, I bear testimony to 
the success of your administration of it. 
I propose to place this letter on file in the Treasury and War Departments. In parting with 
you, allow me to wish you continued success in your new field of service. 
With great regard, yours, truly and respectfully, 
A. D. BACHE, Superintendent. 
_ Captain W. R. Parmer, U. S. Top. Engrs., 
Assistant in charge of Coast Survey Office, ad int. 


APPENDIX No. 76. 


Letter of the Secretary of the Treasury, notifying of the detachment for special service of Lieut. 
Comg. O. H. Berryman, U. S. N., Assistant Coast Survey, and Midshipman John S. Barnes. 


TREASURY DEPARTMENT, June 24, 1856. 
ace The Secretary of the Navy has notified the Department, under date of the 23d instant, 
that, in consequence of the services of Lieutenant O. H. Berryman* and Midshipman John TA 
Serbs being immediately required on special duty, under the act of Congress of 3d March, 
1849, these officers have been detached from Coast Survey duty, and that their places will be at 
once supplied, upon a requisition from your office. 
Very respectfully, your obedient servant, 
JAMES GUTHRIE, 
Secretary of the Treasury. 
Prof. A. D. Bacug, 
Superintendent Coast Survey, Washington, L. C. 


Cuap. CIII.—An act making appropriations for the Naval service for the year ending June 30, 1850. 


* * * * * 


Src, 2. And be it further enacted, That the Secretary of the Navy be directed to detail three 
suitable vessels of the navy, in testing new routes and perfecting the discoveries made by Lieu- 
tenant Maury in the course of his investigations of the winds and currents of the ocean, and to 
cause the vessels of the navy to co-operate in procuring materials for such investigations, in so 
far as said co-operation may not be incompatible with the public interests: Provided, That the 
same can be accomplished without any additional expense. 

* * * * * 


Approved March 3, 1849. 


APPENDIX No. 77. 


Correspondence with Lieutenant Colonel R. EH. De Russy, United States Engineers, in reference to 
the engagement of Lieutenant N. F'. Alexander for the continuance of tidal observations on the 
Western Coast. 

Coast Survey Orrice, March 1, 1856. 
Dear Cononet: I understand from General Totten that he will write to you, authorizing—if, 
in your judgment, it will not interfere with the performance of engineer duties—the engagement 


* Since reassigned. 
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of Lieutenant N. F, Alexander in the supervision of tidal observations at three stations already — 


established on the Western Coast. 


Lieutenant Trowbridge will, at my request, call and explain to you the nature of the service - 


desired of Lieutenant Alexander. It is my intention that it shall not interfere; so that if, in 
practice, any interruption of regular duty is likely to occur in any part, I will make a change 
at once in my request to Lieutenant Alexander, on learning that it is desired by you. 
Yours, respectfully, 
A. D. BACHE, Superintendent. 
Col. R. E. De Russy, United States Engineers. 


San Francisco, CaLirornra, April 4, 1856. 


My Dear Sir: Your letter of the 1st of March was handed to me by Lieutenant Trowbridge ; 
I had previously received General Totten’s letter on the same subject. 

I found my assistant, Lieutenant Alexander, willing and ready to relieve Lieutenant Trow- 
bridge in the supervision of the tidal observations at the stations already established on the 
Western Coast, and I did not hesitate to accede to your request, although much pressed for time 
and assistance. I need not add, that in common with the officers of the corps, I feel that we 
owe much to your department for valuable information and useful assistance, and that I will 
always be happy to lend my aid in the performance of services which can in any way reciprocate 
the kind feelings which I trust will always exist between the two departments. 

With great respect and esteem, I am, my dear sir, 
R. E. DE RUSSY, 
Lieutenant Colonel Engiieers. 
Prof. A. D. Bacuz, 
Superintendent U. 8S. Coast Survey, Washington, D. C. 


Coast Survey Orrice, Washington, May 6, 1856. 

Dear CoLoneL: On my return from the south I received your very kind letter of April 4th, 
and beg at once to return my thanks for the promptness of your action in reference to the 
matter. I appreciate fully all that you say in regard to the pressure already existing upon the 
time and talents of your assistant, Lieutenant Alexander, and value accordingly the aid which 
you and he have consented to render in regard to the tidal observations on the Western Coast. 

Reciprocating entirely your expressions of kind feeling, and sincerely thanking you for those 
relating to the Coast Survey, 

I remain, very respectfully and truly yours, 
A. D. BACHE, Superintendent. 
Lieutenant Colonel Dz Russy, Corps of Engineers. 
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APPENDIX No. 79. 


Letter of the Superintendent, communicating the recommendation of Commander H. 8. Stellwagen, — 


U. S. N., assistant in the Coast Survey, for placing buoys on shoal spots found eastward of 
Sankaty light-house. 
Coast Survey Orricr, August 16, 1856. 
Dear Sir: In a letter received to-day from Commander H. 8. Stellwagen, U.S. N., assistant 
in the Coast Survey, he recommends the placing of a large buoy on a narrow ridge H. 3° N. 
(true) from Sankaty Head, fifteen miles and a half distant, and one on a sixteen feet spot, two 
miles north of this. He also states that no time should be lost in placing these buoys. The 
positions are marked on the accompanying proof. 
Yours, respectfully, 
A. D. BACHE, Superintendent. 
Commander T. A. Jenkins, U.S. N., 
Secretary Light-house Board. 


APPENDIX No. 80. 


Letter to the Secretary of the Treasury, transmitting the recommendation of Lieut. Comg. 7’. A 
Craven, U.S.N., assistant in the Coast Survey, for designating the buoys on the Atlantic coast, 
southward of Sapa? river entrance. 


SAVANNAH, Guorata, April 21, 1856. 


Str: I have the honor to communicate to the Department an extract from a letter recently 
received from Lieut. Comg. T. A. Craven, U. 8. N., assistant in the Coast Survey, suggesting 
such practicable modification in the designation of buoys along the Atlantic coast southward of 
Savannah as would seem to add to their value as aids to navigation. 

‘In the frequent fogs of winter, navigators are in the habit of running in by the lead and 
searching for the outer buoys, which, however, are not distinguished one from the other. I 
would suggest, therefore, that all the prominent buoys from Savannah south be distinctly 
marked with the name of ‘the place. I have often, in running down the coast, approached near 
enough to the buoys in question to distinguish the rivet heads without Seige able to see the 
land.”’ 

Being of opinion that the general object referred to by Lieut. Comg. Craven is an important 
one, I would respectfully request that a copy of this communication may be transmitted to the 
Light-house Board. 

Very respectfully, yours, 

. A. D. BACHE, Superintendent. 

Hon. JAmes GUTHRIE, 
Secretary of the Treasury. 
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APPENDIX No. Sl. 


Letter from the Secretary of the Freasury, transmitting the recommendation of Lieut. Comg. 
Stephen D. Trenchard, U.S. N., assistant in the Coast Survey, for placing buoys on the shoal 
eastward of St. Simon's bar, Ga., and on the south breaker. 


Bangor, Martnu, July 26, 1856. 

Sir: I have the honor to append, for the information of the Light-house Board, the following 
extract from a report made under date June 18, by Lieut. Comg. 8. D. Trenchard, U. 8. N., 
assistant in the Coast Survey, having in charge the execution of hydrographic work on the 
coast of Georgia. 

<¢ About two miles to the eastward of the light-house (St. Simon’s bar, Georgia) there is a 
narrow shoal running east and west with fifteen feet upon it at mean low water. The shoal 
has an area of four or five hundred square yards, with a channel upon either side of it. A 
buoy should be placed on the shoal, and one also upon the outer point of the south breaker.’’ 

I would respectfully request that a copy of this communication may be transmitted to the 
Light-house Board. 

Very respectfully, yours, 


A. D. BACHE, Superintendent. 
Hon, JAMES GUTHRIE, 


Secretary of the Treasury. 


APPENDIX No. 82. 


Letter to the Secretary of the Treasury, transmitting the recommendation of Lieut. Comg. T. A. 
Craven, U.S. N., assistant in the Coast Survey, for a buoy on the reef between Cape Florida 
light-house and Fowey rocks. 

Unrtep States Coast Survey Station, 
Near Ellsworth, Me., September 20, 1856. 
Str: I have the honor to transmit herewith an extract from a letter of Lieut. Comg. T. A. 

Craven, U. 8. N., assistant in the Coast Survey, recommending the placing of a buoy in the 

channel over the reef between Cape Florida light-house and Fowey rocks, and would respect- 

fully request that it be forwarded to the Light-house Board. 
Very respectfully, yours, 


A. D. BACHE, Superintendent. 
Hon. James GUTHRIE, 


Secretary of the Treasury. 


[EXTRACT. ] 
Coast Survey STEAMER CorRWIN, 


Harlem river, September 16, 1856. 
Dear Sr: * * * * * * * * * * 


If I have not previously recommended it, I now advise placing a buoy in the channel over the 
reef between Cape Florida light-house and Fowey rocks. The anchorage inside of the rocks is 
an excellent harbor of refuge, which has often been resorted to by those acquainted with it. 


Respectfully, your obedient servant, 
T. AUG, CRAVEN, 


Lieut. Comg. U.S. N., Assistant Coast Survey. 
Prof. A. D. Bacuz, 


Superintendent U. S. Coast Survey. 


352 


REPORT OF THE SUPERINTENDENT OF 





SSS ee ee ee ee ee ee eee 





“LEST ‘pT Areniqag poyrodoy |----- NS ‘ ‘Wepry souree sopuvurmog |---------- Op are" +ar<s i a es beh aaa rte ot te Opi" s=--FE- ss og 
(‘98 "ON 2apuad 
-dy7) ‘gest ‘Zz taquieoaq fod a hi "NS ‘ovyo : , eet ears, Stas 
NSD obypeH PLeqrory “Sar0p “ynory |--ozs osnoy-yy St] 107 woryeurarexo-oy ‘eInjueaBuoNg Weg Jo ysveyyNos ‘41ds-purg _ 
(98 “OAT sipuad “mOTIyes 


-d} * ‘ ; “AT Ca 
V) ‘9981 ‘9% yore popuommooar spry | wg“ ‘uvurkiieg “HQ ‘SU0p “ynery | -1AvU 0} spre 10} UoTeUyUIEXe [eIONED BplI0],J JO ys¥oo U19ySaM “Keq s.MoIpUY “4g ‘TIA 











(#8 
"ONT xt . ‘ ce eg ae “ke 
oN apueddy) gest ‘og oung pozzoday | ‘yw gg ‘s1o3poy “d “YO “Swmog -qnery |--oqs osnoy-zq St] 107 UOlVUIUIBXO-OY | OLOYS UIe¥goM ‘HOOIO ug Tee none T 
‘ON’ typueddy) —-gegT..‘og oun seit ‘NS ‘n! A 
; e f powodoy | “NS ‘0 “Slespoy gH 'D “SuL0D “qynory |--oys osnoy-74St] 10f UoTeuTUTEXo-oY OIVABTO, JO OPIS UIIISIM ‘TOREq SloMog ‘Tr 
‘yUapuozuLIedng jo 410daxy *‘poulurexe toy Ag “AqrTeooT “WeT}099 





"PS8I § penbny pun Gost ‘1g psnbup ‘Tagt ‘g youn | 
WT $0 sm) yp souvp.soson w pun ‘hinsveny oy fo hanqos09g 2 
tapun “pinog asnoy-qybvT ay fo ysonbas ay) yo hoasng ysvoy ay2 Ag opou. ‘ ‘op ‘shong ME Rape a he a ra ton BAN ait te 


'€8 “ON XIQNGddV 


THE UNITED STATES COAST SURVEY. 353 


APPENDIX No. 84. 


Letter to the Secretary of the Treasury, communicating results of re-examinations made by Lieut. 
Comg. C. Rk. P. Rodgers, U. S. N., assistant in the Coast Survey, with reference to the 
expediency of establishing lights at Bowers’ beach, and the mouth of Old Duck creek, Delaware 
bay. 


New York, June 30, 1856. 
Sir: In pursuance of the request of the Light-house Board, I have had a re-examination made 
in reference to the question of light-houses at Bowers’ beach and Old Duck creek, in Delaware, 
and have the honor to enclose a copy of the report relating thereto, of Lieut. Comg. C. R. P. 
Rodgers, U. 8. Navy, Assistant Coast Survey. 
I concur in the conclusions stated by Lieut. Comg. Rodgers. 
. Yours respectfully, 
A. D. BACHE, Superintendent. 
Hon. James GUTHRIE, 
Secretary of the Treasury. 


Unirep States ScHooner GALLATIN, 
New York, June 9, 1856. 

Srr: I have executed your instructions which directed me to make an examination for the 
selection of sites for light-houses at Bowers’ beach and Old Duck creek, in Delaware bay. 

At Philadelphia I obtained valuable information from the Collector of the Customs, from the 
chairman of the Board of Trade, committee on the navigation of Delaware bay, and from the 
Light-house Inspector for the district. 

From Philadelphia I went to Old Duck creek, whose waters enter the bay at three points; at 
Smyrna creek or the Thoroughfare, where there is already a light-house ; at Leipsic creek, of 
which I shall speak hereafter ; and at the mouth of Dona river, where its channel is no longer 
navigable by even the smallest vessels. Dona river has no trade whatever, but is sometimes 
visited by small vessels seeking shelter in bad weather. There is, however, a more generally 
frequented port of refuge at Mahon’s river, which possesses an excellent light, and is only three 
miles distant from the mouth of the Dona. 

Iam well satisfied, by abundant evidence, that Congress granted the late appropriation for a 
light-house at or near the mouth of Old Duck creek, in compliance with the petition of citizens 
of the town of Leipsic and its vicinity, which was presented and urged in their behalf by the 
representative from Delaware. Through that mouth-of Old Duck creek, now called Leipsic 
creek, passes the trade with Leipsic and its neighborhood ; transient vessels occasionally visit 
that town, and its citizens own eight small schooners, constantly engaged in carrying freight. 
To these vessels a light-house at Leipsic creek will undoubtedly prove convenient ; but they now 
enter that stream by night, as well as by day, without any such aid, guided by their leads and 
by the excellent lights at Bombay Hook, Cohansey, and Mahon’s river, 

Should it be deemed advisible to build a light-house at or near the mouth of Old Duck creek, 
I respectfully recommend that it be placed on Kent island, sixty yards from Leipsic creek, 
with the tavern at Dona landing, bearing, by compass, 8. 45° 30’ W., and the Lower Thrum 
Cap N. 19° W. At this point I have driven stakes to mark the proposed site, and I have made 
its precise position known to the Light-house Inspector for the district. 

Bowers’ beach is about three quarters of a mile long, and lies between the mouths of Jones’ 
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and Murderkill creeks, which are very nearly dry at low water. I am informed that much 
valuable produce is sent from the banks of these creeks in small vessels of light draught; to 
these small craft a light-house would be of service, by marking with precision the position of 
Bowers’ beach, and might be of use should they attempt to enter the creeks at night. 
Should a light-house be built on Bowers’ beach, I respectfully recommend that it be placed 
about forty-five yards from high water mark, near the tavern, and to the southward and east-— 
ward of it, in the cultivated field adjoining the road on which the tavern stands. This site will 
be about six and three-quarter miles from the light-house at Mahon’s river, and about nine and 
a quarter from that at Mispillion. 
In conclusion, I beg leave to state my opinion that these proposed lights, though they might — 
be useful to the small vessels navigating the creeks in their vicinity, would be of little or no 
service to the general navigation of Delaware bay, and I cannot perceive that any exigency 
exists which requires their erection. 
No general system of lighting our coast can be rendered so comprehensive as to afford light- 
houses to every locality possessing a small trade in vessels of ight draught. 
I am not aware that any other improvement to facilitate the entrance of the creeks referred to 
is either needed or asked for. 
I have the honor to be, respectfully, your obedient servant, 
0. R. P. RODGERS, 
Lieut. U. 8S. N., Assistant U. S. Coast Survey. 
Prof. A. D. Bacuz, 
Superintendent U. S. Coast Survey, Washington. 


APPENDIX No. 85. 


Letter to the Secretary of the Treasury, transmitting a communication from Lieut. Comg. O. H 
Berryman, U.S. N., assistant in the Coast Survey, with recommendations for aids to navigation 
in St. Andrew’s bay, Florida. 


Treasury Department, Orrice Licut-House Boarp, 
January 3, 1856. 
Str: Application having been made to this office, by the Secretary of the Treasury, for 
information touching the necessity for aids to navigation in St. Andrew’s bay, Florida, I have 
respectfully to request to be furnished with any data which you may have and which it will be 

proper to communicate to assist in answering the call. 

Very respectfully, your obedient servant, 
T. A. JENKINS, Secretary. 
Professor A. D. Bacuz, 
Superintendent of Coast Survey, Washington, D. C. 


Coast Survey Orrice, March 26, 1856. 

Str: The request of the Light-house Board for information relative to aids to navigation 
desirable in the vicinity of St. Andrew’s bay, Florida, as stated in your letter of January 3, 
was referred, without delay, to the officer charged with the execution of the hydrography of 
that section, . 
I have now the honor to enclose a copy of the letter of Lieut. Comg. Berryman in reply to 
the call for information, and would much regret if inconvenience should have been occasioned at 
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the Light-house Board in consequence of the late receipt, by Lieut. Berryman, of the communi- 
cation which for better security was addressed to him in duplicate. 
> Very respectfully, yours, 
A. D. BACHE, Superintendent. 
Commander T. A. JENKINS, 
Secretary Light-house Board. 


U. 8. Scoooner Varina, St. Marx’s River, Froripa, 
March 14, 1856. 

Sir: Your letter of the 8th January, enclosing a copy of one from the Secretary of the Light- 
house Board, requesting information relative to any aids which it may be deemed expedient to 
establish at St. Andrew’s bay, Florida, I did not receive until to-day. 

In answer to those inquiries, I have the honor to state that the commerce of St. Andrew’s 
bay is very small and that it is confined almost entirely to lumber, tar, and turpentine. 

The bay is an excellent resort for vessels of small draught of water for shelter, and a light-house 
and buoys would greatly facilitate their entering across the bar at night, which cannot now be 
attempted without great danger, if at all. 

A light-house may’be conveniently placed at a point to enable vessels to steer in over the bar 
and get into good anchorage on one course, either N. by W. or N.N.W. Two buoys on the bar 
and one inside between the breakers would be useful, and others placed so as to lead vessels over 


the deepest part of a long sand bar, which obstructs the further entrance to this fine bay, are 


indispensable, as there are no pilots to be had. Two posts, such as are placed on the edges of 
the channel of this river (St. Mark’s,) would be advisable to mark the passage across this sand 
bar, where thirteen feet may be found at full tides. All the other parts of the channels to the 
saw-mills and St. Andrew’s city are very deep, and a few stakes or buoys would be quite suffi- 
cient for present purposes. 
I am, very respectfully, your obedient servant, 
O. H. BERRYMAN, 
Lieut. Comg. U. S. N., and Assistant Coast Survey. 
Professor A. D. Bacuz, 
Superintendent Coast Survey, Washington, D. C. 


APPENDIX No. 86. 


Letter to the Secretary of the Treasury, transmitting copy of report made by Lieut. Comg. Arch’d 
Machae, U. S. N., assistant in the Coast Survey, upon concluding his examination of Santa 
Cruz and Anacapa islands, California, and of the adjacent main for a light-house site. 


Coast Survey Orricy, December 22, 1855. 

Srr: Under date of October 11, 1855, I had the honor to report, in part, in relation to the 
examination of Santa Cruz and Anacapa islands, off the Santa Barbara channel, California, for 
light-house purposes, stating that a further examination was directed and was in progress, be- 
fore a final report should be made. 

I have now the honor to recommend as a site for a sea-coast light in this vicinity, a point 
twelve to fifteen miles 8.E. of San Buenaventura. The reasons given for establishing this 
light, by Lieut. Comg. Archibald MacRae, U.S. N., assistant in the Coast Survey, are fully 
stated in his report, a copy of which is now enclosed. The coast of the main has been carefully 
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examined by him, as well as the islands lying off it, and he renews his previous report against 
the placing of a ene on the island of Anacapa or on the east end of Santa Cruz. 
I would call attention to the remarks of Lieut. Comg. MacRae in regard to the height of the 
light above the sea, and would request that a copy of this letter may be forwarded with a copy 
of the enclosed report of Lieut. Comg. MacRae to the Light-house Board. 
Very respectfully, yours, 
A. D. BACHE, Superintendent. 
Hon. JAMES GUTHRIE, 
Secretary of the Treasury. 


U. 8. Surveyine ScHoonsr Ewrne, 

Off Santa Barbara, California, November 5, 1855. 

Str: As we have now concluded work in the Santa Barbara channel for this season, I beg 
leave to make the following report with regard to a proper light-house site. 
If the object of establishing a light-house be to guide vessels from the southern coast, a light 
on the south end of San Nicolas or of San Clemente would be preferable to either Santa Cruz 
or ‘‘ Anacapa,’’ but the rock on ‘‘ Cortez Shoal’’ makes it imprudent for vessels to attempt that 
passage. If they go to the eastward, I think the light on Point Loma will be sufficient ; if to 
the westward, and another light be determined on for that special purpose, the east end of San 
Miguel appears to have the preference. Should, however, the object of the light be to guide 
vessels channel bound, I think there can be no doubt that a sand-spit about twelve or fifteen 
miles 8.E. of San Buenaventura is the best, if not the only place for any light beyond those 
already determined on. From San Buenaventura, for about three miles, there is a sand beach 
backed by low cliffs, the high hills receding to the northward and eastward. Thence the cliffs 
cease, and a low sand beach partially wooded and backed by hillocks, very much resembling the 
coast of North Carolina, extends for about twelve miles. In this beach line there are three 
lights separated by sand-pits, the second one of which makes out furthest to the southward, 
and is, I think, the place for a light, for three reasons: First, that a direct course from Point 
Vincent, near San Pedro, to Santa Barbara cuts the edge of the point; second, because the 
high land back is remote; and third, because the approach to it, although shelving and gradual 
to the westward, is steep and abrupt to the eastward. 
I have already, under date of July 27, given my reasons for thinking a light unnecessary on 
either ‘‘ Anacapa’’ or the east end of Santa Cruz. Since then we have passed between Santa 
Rosa and the west end of Santa Cruz, and I can see no reason for a light there, or for changing 
my former opinion. Indeed, I believe that all vessels except coasters make the passage, north 
or south, outside of the ae 
With regard to the class of light, I think it should be strong but placed low down, say forty 
feet, for the reason that the haze frequently settles down at night obscuring everything above, 
but aeavine a line of coast visible below. Mr. Stone, sailing master, Mr. P. C. Johnson, passed 
midshipman from the Active, temporarily attached, and Mr. EH. A. King, watch officer, concur 


with me in the foregoing opinion. 
” * * * * * * * * x * 


I have the honor to be, very respectfully, your obedient servant, 
ARCH’D MacRAE, 
Lieut. Comg. U. S. N. 
Commander JAMES ALDEN, 
Chief of hydrographic party W. Coast of the U. S., San Francisco, Cal. 
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INDEX TO SKETCHES AND DIAGRAMS. 





Progress sketch, Section I, (primary triangulation.) 


2.—A bis. Progress sketch, Section I, (secondary triangulation, topography and hydrog- 


3.— 
4,— 
5.—B. 
6.— 
7.—C. 
8.— 
3.— 
10.— 
11.— 
12.— 


13.—D. 
14.— 
15.— 
16.— 
17.—E. 
18.— 
19.— 
20.— 
21.— 


22.— 
23.— 
24.— 
25.—F. 


raphy.) 

Seacoast of Massachusetts, No. 1, (preliminary chart.) 

Monomoy shoals, additions. 

Progress sketch, Section IT. 

Hudson river, from Albany to New Baltimore, (comparative chart.) 

Progress sketch, Section ITI. é 

Patapsco river. 

Rappahannock river, No. 1. Fredericksburg to Moss’ Neck. 

Rappahannock river, No. 2. Moss’ Neck to Port Royal, Virginia. 

Rappahannock river, No. 3, (preliminary chart.) Port Royal to Saunders’ wharf. 

Rappahannock river, No. 4, (preliminary chart.) Saunders’ wharf to Occupation 
creek. 

Progress sketch, Section IV. 

Seacoast of North Carolina, from Hatteras to Ocracoke, (preliminary chart.) 

Cape Fear river, Federal Point to Wilmington, N. C. 

Diagrams showing the effect of wind upon high and low water in Albemarle sound. 

Progress sketch, Section V. 

Charleston harbor, (additions.) 

Maffitt’s channel, (comparative chart.) 

North Edisto entrance, (preliminary chart.) 

Seacoast of South Carolina, from Charleston, 8. C., to Tybee, Ga., (preliminary 
chart.) 

St. Simon’s bar and Brunswick harbor, (preliminary chart.) 

St. Mary’s bar and Fernandina harbor, (preliminary chart.) 

St. Mary’s bar and Fernandina harbor, (comparative chart.) 


Progress sketch, Section VI, (northern part.) 


26.—F bis. Progress sketch, Section VI, (Florida keys.) 


27.— 
28.— 
29.— 
30.—G. 
31.— 
32.— 
33.—H. 
34,.— 


St. John’s river, No. 1. From entrance to Brown’s creek. 

St. John’s river, No. 2. From Brown’s creek to Jacksonville. 
Florida reefs, (preliminary chart.) 

Progress sketch, Section VII. 

Waccasassa bay, Florida. 

St. Mark’s river, (preliminary chart.) 

Progress sketch, Section VIII. 


Seacoast of part of Alabama and Mississippi, (preliminary chart.) 
46c8 
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No. 35.— 


36,— 
37.— 
38.— 
39.— 
40,.— 
41.—I. 
42,.— 
43.— 
44,—J. 


* 


INDEX TO SKETCHES AND DIAGRAMS. 


Diagrams of heights and lunitidal intervals, of diurnal and semi-diurnal tide 
the Gulf of Mexico. 

Cotidal lines of the Gulf of Mexico. 

Wind curves, Gulf of Mexico, (diagram.) 

Type curves, Gulf of Mexico, (diagram.) 

Wind curves, Cat Island, (diagram.) 

Gulf of Mexico, with profiles of deep-sea soundings, (sketch.) 

Progress sketch, Section IX. 

Seacoast of Texas, from Galveston, south, (preliminary chart.) 

Entrance to Galveston bay. 

Progress sketch, Section X, (primary triangulation.) 


45.—J bis. Progress sketch, Section X, (secondary triangulation. ) 


46.— 
AT .— 
48 ,— 
49,.— 
50.— 
51.—K. 
52.— 
53.— 
54.— 
55.— 
56.— 
57.— 
58.— 
59.— 
60.— 
61.— 
62.—_ 
63.— 
64.— 
65.— 
66.— 
67.— 


Cortez Bank. 

San Clemente island, harbor of refuge at southeast end. 
Anacapa and part of Santa Cruz island. 

Entrance to San Francisco bay, (preliminary chart.) 
San Pablo bay, (preliminary chart.) 

Progress sketch, Section XI. 

Shoalwater bay, additions, (preliminary chart.) 

False Dungeness and New Dungeness harbors, (sketch.) 
Port Ludlow, (sketch.) 

Port Gamble, (sketch.) 

Olympia harbor, (sketch.) 

Steilacoom harbor, (sketch.) 

Bellingham bay, (sketch.) 

Blakely harbor, (sketch.) 

Western Coast of the United States. 

Map of magnetic declinations. 

Map of magnetic dip and intensity. 

Diagrams of secular variation of magnetic dip, Atlantic Coast. 
Apparatus for measuring minor bases. 

Polyconic development of the sphere. 

Diagrams to illustrate telegraphic methods for difference of longitude. 
Diagrams showing injury to boilers of steamer Hetzel. 
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SAILING DIRECTIONS. 





Main Ship Channel, Jn approaching Qharleston Bar for Main Ship Channel. keep tn & 


nt bears nearly NW Open the Charts 





on Bewe 





up with the Bel Boat and. the L 








of Charleton Lt. and follow this range. passing to Port of the three Bar tuay 


77 





ing passed the inner buoy. the North or further Channel Beacon. by Fort Moultrie being oper 














dth to the Westward of the South or near Channel Bracon, steer North wil: the LE 
are in This Channel. on. a. course of NB KING W] keeping Hasddrelis Bi 
little open. to the Eastware 
Where Fore Sumter boars Wit N and Charleston Light is oper midway beeween the two Morris]. Beacams. stecr 





NOW by W (25562) 14 milo vasds 





Rebellion. I 
ard of Castle Pinck 
WS* N) giving 





If bound: up to the City by Folly L Channel When spire opens to Uh 
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0 the Southward. < 





ney and StMichac ire ix open about the sam 


the wharf at Castle Pinckney a berth of 240 yarde When in Mid-Channel between Shutes Follv [d-& the City 








anchor at sure 


Jf bound up the South Channel: When Fort Sumter bearx S.W.by Sa: mile distant steer Wt S (West 
which will 
tending to anchor in Ashley River, steer Why N4 X(N 1° Wiuntil StMichael’s and: StPhilip's zpires are in 


© the Middle Ground. When Castle Pinckney bears North stand up to the wharves. but if 7 





range: The course ix then, bebren NW and X.W2W(N50°Wthe channel inclining tw the starboard. shore 
Anchor at will in ¢ fathoms water. ruddy bottom 

North Channel. This channel lies E by Sit from Fort Sumter and. 
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hegr Why KEN. (N73: Wi just. « 


the Barrucks or outer large building at Fort Johnson ix in range with Wappeo wouds/as appears in view 


t mean low water has 8 feet water on. 





Fort Sumter to 


with the South end of Charleston City. Stand on this course until 
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Star 
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the Settlement on Sullivan’ Tt./hears NeWiNorth: 





lark colored, and. consprenmus dwelling, B.¢ 





ie Na. of Fe. Sumter, when steer W#S./WS'S./ leaving the black 
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Wipessina close 
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water: 
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in range. A mumber of shoal 
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ing more than 7 fet 





startognd hand of Charleston Light 


WANT Wiurtil the buoy bears E by 
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Bring Lawford 
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und. stand in NE 
distant about 350 yards. then steer NE. by NIN 
then XESEIN'SS*Elwhen the Channel. Beacons by Fort Moultrie are in range. proceed az before directed. 
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Rattlesnake Shoal. This shoal 14 rmiles long. mile wide. with: 7 feet. anv it at maur low water lies 5 miles 
Jest-spot Moultrie Hotel. beers WAN 1W-7°N) Charleston Har 
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There is good water 3t fathoms inside but strangers should. never attempt the immer Channel 

WIN) clears the Itatilesnake Shoal to the Southward 

Charleston. Bar prevents ciny. thing like permanence 
fi changes in depth. cand. Tacation, partic 


Fort Moultrie bearing W211. 
She shitting character of the sands which: compos: 
in the Channels which are subject to trequent and very considerable 
ularly after x South Ensterly gale 
TE. 


faynetic. those within are true,and the Distances 





The Courses and Bearings without the brackets are 3 


are in Nautical mifes. The Soundings are expressed in fect to I8 feet.or within the dotted. xurfaces. ive 


‘athoms, and show the depth at mear low water-the plane of 
¢ buttom within the respective drpths 


yond there im ference. The dotted sur 
faces beyond low water mark represent th of 6.12 ane I feet 
L from the numerous sound 


The characteristic soundings only are given ow the Map: They are selected 
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i (tat 
do. —< | Mack 
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Sauth of Charleston Light 
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SE.of Charleston Light 
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SALLING DIRECTIONS. 


BOUND FROM CHARLESTON BAR 
TOTO O IN Fists. 


In? fathoms, Charleston light bearing NW. (N 43°W), steer WS WH S(S 61° W), ‘ 
Then stand. in as by sailing directions on harbor sheet. Wh. can be carried through £ Ow 
mean low water 














0. To South Edisto 


InT fathoms, Charleston. light bearing N.W.(N43°W), steer W.5,W4S.(5.61:18W) 268 miles. T 
directions on the harbor sheet — depth of Channel, [2 ft 


Ml To St Helena Sound. 
Steer SW by W/S 59°37 W) 29% miles. Then stand in as by sailing directions on 
through E. Channel, 10% through S.B., and 17 ft. through 5 Channel. 
IV. To Port Royal. 


Steer S WA WS. 50°38°W) 48 miles, tl the ight boat bears Why SAS, distant 5 niles, and Hitton Head. N wow 
(N49°30 W) This position. is fair for entering either Channel by sailing directions tarbor sheet 16 (t can be 
carried through E Channel 20 tt. through 5B, and. 18 ft through 5 Channel. a 





V.To Savannah 


Steer SW AW /S.47°W) 15: miles, until the light boat. off Martins Industry bears NWA. (.N. $0°45°W"/ distant 
19 miles — then steer WS.W. (5.69°35 W).10% miles. This course and distance being made goud, brings to the outer buay at. 
Savannah Bar Then enter by sailing directions on the harbor sheet 


Dangers 
Between. Caarleston and Savannak Bars, are Stone and Prippes inlets: the test 
but nether should be attempted by a stranger 
Martins Industry Shoal. should not be approached. tn less than] fathoms water Hone 
4° fathoms, North Edisto Bar in not less than. $4 fathoms, and Stono Breakers in not le 
last particilarly, the soundings change abruptly from 3% fathoms te 6 Tet. 








Notes. 

In running for these | different harbors, from Chartestan Bar, the navigator must be 
inshore dei, by the set of the sea, and. the ebb and flood. current. The harbor 
3miles thom N.und S Edisto Bars. Abreast of St Helena and. Port Royal Sounds, the 
perceptible + mites from. the Bars, setteng broad in and out of ence Sound. The coast c1 
the word ’ 

During tne prevalence of, and. tor 36 hours after a strong NW wind, the water & forced 


Ouannels alone 
at tumes decree: the capacity of the Bar Channels 29 and 3 feet, AU the 
hanges fron. the influence of Seaward. gales. 

















AT pret 12) a 
As 


Note 
; 9 them in 
: The soundings ure expressed tn feet. to 18 fect, om within the dotted lines beyond. 
a: mean low-water —the plane of reference. The dotted lines bevond la ene 
depths of 6, 12, and lB feet; thus....fer6Teet.....forlateat, .....far Ibteet. Thed 
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The Treangulation waS executed in 
The Topography: do in 
The Hydrography do. 0 ae ~ 
The Magnetic observations were made by C0 Boutelle 


Name and Locality 


Charleston Light House 
St Helena Light Ship 
Tybee Light House 
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SAILING DIRECTIONS 
“or St Simons’ Sound and Bronswick Harbor 


a b b to bear WN W. (N.63° W) [King’s Cotton House is 
pla % donna eee er eae for it crass the bar on this course and contin 
erase Dew Tree on north point of Jekyl Islapd bears WN (N 195 W) then steer for the Hy 7 
tree, when the Light bears N.W&W. steer NN W( NO3EW) leaving Jekyt spit. buny on the Port: 
head, when the Light bears E2N, steer SSWAW(S35°W) until Ue old Dubisnon Howse bears 
Eby 34S. then stecr W.by SRS. (STW) leaving the upper buoy of the middte ground on the 
Starboard hand ; Cedar Hammock bearing W% S., steer in for the Brunswick Shore, qiving wh a 
berth of 2 cables length until Turtle river is opened, when if bound to Blythe Island steer for - 
it and. keep the shore aboard until anchorage is reached; if bound to Brunswick, keep 1 
to 2 cables length distant patigere die shore and anchor off the City 






NOTE. | 
feet to IB fect, or within. the dotted lines, bevond them 
, de mt e — The dotted tines 
and show the depth at mean low water, the plane of reference 
represent the battom within the respective depths of 6, 12 and I8 feet, 
: = ee Par feet. The characteristic soundings only 
from the numeraus soundings taken in the survey, 
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SAILING DIRECTIONS 


Bound into St Marys. While in six fathoms, bring Amelia Island Light to bear 
SW (S.49°W). then steer for iti, keeping the South Beacon in range 

Cross the Bar on this course, leaving the outer entrance Buoy on either hand, 
No.2 on the starboard, Nos land 3.on the port hand.and continne this course unt the 
Bast and West Beacons are in. range, then steer tor them W34 NV (N78°W) This brings to 
the inner Buoy on Kingsley Bank, which leave on the porthand. When the Light: bears 
SW by S%S steer NW 2 W(N4ST Whunal the East Beacon bears S. Wi 4S. (5. 46°W) then. run 
WAS untel Amelia River is opened.,when steer in tor it, keeping one and. a half, or two 
cables lengths trom the Amelia. shore This brings into good Anchorege._ Keeping the- 
same distance from the Amelia’ shore will carry up to Fernandina. 

NOTE. 


The soundings on the bar are expressed in feet beyond the dotted lines in- fathoms, 
and. Show the depth at mean. low water the plane of reference The dotted lines beyond. 
low-water mark represent the bottom within the respective depths of 6.12 and 18 Feet, 
thas___ for 6 feet, Yor I2 feet... .... for IB teat. The characteristic: soundings only 
are given on the Map; they are selected from the numerous soundings taken tn the survey, so 
as to represent the figure of the bottom 


Latitude of Astronomical Station. Fer u a . Soro ea” 

Longitude of do west from Greenwich Observatory.in arc|datate BY 2, 218 
ke. do do in times 1857 _ 5h 25 5085" 

Variation. of Magnetic Needle in Aprid- . 1657-4" OYE. 


The Triangulation. was exccuted in 1856 & 1857. 
J SS. tele eae Seles 
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NOTE, 


The soundings are capressed tn feet lo J8 feet, or within the dotted and broken lines. 
beyond ren in Filho, ard show de depth at mean low water- the plane of reference. The ’ 
chamdeistir soundings only. are given on the Map, they are selected trom the numerous 
soundings taken in the surveys, 80 as to represent the rgure of the bottom. 

Figures indined show depth in f ne 2) 
Figures vertical show depth m ABC 
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A.D.BACHE SUPT, 
CONTACT SLIDE APPARATUS 

FOR MEASURING BASE LINES 
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Note. Figs. and 2, ends of two bars in contact, fig] having the 
upper part of the bars removed to show the internal parts. 
Fig. 3, mode of ‘tnserting the thermometer into the bar. 
Higs. 4,5 and 6, tripod stand and vertical adjusting apparatus. 
tig. 7 ends of the reds and abutting slide, fill size. 





Seale No. 1 applies to figs. 12.3. Scale No. 2 to tigs. 4,5, 6. 
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DIAGRAM 
SHOWING INJURY TO THE BOILERS OF THE 


STEAMER HETZEL 


Scale i6 of an inch to 1 foot 


1856 




















EXPLANATIONS 


ont or after end of port boiler. 

nt of starboard boiler. 

oke chimney. 

mholes in front end. of boilers. 

oles at back end of boilers. 

‘aire steanr pipe. 

ss connecting steam pipe. 

team shut off or stop valves. 

afety valve. 

pint where leak first startad. 

Pout in shell of boilers near which it 
s conjectured the rupture commenced. 
he general direction of line of rupture, 

re front portion of shell being thrown up- 
wards and forwards, and the back portion 
rwara of line LL, being but little 
disturbed or infured. 

Line of separation from head sheet. 
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